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ES-CAPE 


Whatever happened to the Extended S-C Applesoft Program Editor? 
That's a question we've heard more than a few times in the last 
year or two, and we finally have some kind of answer. 


We got bogged down in producing Version 2.0 of the program. 
The new printer control, Park and Join, and Applesoft and DOS 
command features are great. The 40-column, STB-80, and //e 
versions came out just fine, but the Videx and Viewmaster 
versions stumped us. The planned Renumber and Merge features 
never made it, and we couldn't settle on a mechanism for adding 
other utility programs. 


Anyway, we've got a deal for you! How's this for a package?: 
ES-CAPE 1.0 Source and Object Code and manual, along with 
ES-CAPE 2.0 Source and Object Code and a manual supplement on 
disk. That's all the source and object code for both versions 
of the program, for a total of only $50.00. Registered owners 
of ES-CAPE 1.0 can purchase this new package for only $30.00. 


New 65816 Book 


There's another book coming along on programming the 658xx 
processors. This one is called "65816/65802 Assembly Language 
Programming", by Michael Fischer, published by Osborne/ 
McGraw-Hill as an addition to their Assembly Language 
Programming series, mostly by Lance Leventhal. Fischer's book 
is scheduled for May delivery, so we have ordered some copies 
and are beginning to accept orders. Our price will be $18.00 + 
Shipping. 


Modifying ProDOS for Non-Standard ROMS...Bob Sander-Cederlof 


We have published several times ways to defeat the ROM 
Checksummer that is executed during a ProDOS boot, so that 
owners of Franklin clones (or even real Apples with modified 


monitor ROMS) could use ProDOS-based software. 
March and June, 


1984. 


See AALS of 


Both of these previous articles are out of date now, because 


they apply to older versions of ProDOS than are current. 


What 


follows applies to Version 1.1.1 of ProDOoS. 


There are two problems with getting ProDOS to boot on a 


non-standard machine. 


The first is the ROM Checksummer. 


This 


subroutine starts at $267C in Version 1.1.1, and is only called 


from $25EE. 
it is NOT checking the ROMs. 
Side effects. 


1000 *®SAVE CHECKSUMMER 


1010 Sanne eee 
aaaG ‘ -OR $267C 
1040 CHECK SUMMER 
18 105 CLC 
AC 74 26 1060 LDY $2674 
B1 OA 1070 .1 LDA sche 
29 DF 1080 AND #$DF 
B 4d 3 1%) Bee 
ee iy ten 
CC 77 2 1130 CPY $2677 
DO ED 1140 BNE .1 
98 1150 TYA 
OA 1160 ASL 
OA ie ASL 
OA 1180 ASL 
A 1200 TAY 
ip 4 26 1210 EOR peg" 
Bo oy iz) ta 
yp oC 1200 EDK 0c 
AQ 00 1260 .2 LDA #0 
60 1270 RTS 


The code is purposely weird, designed to look like 
It also has apparently purposeful 
Here is a listing of the subroutine: 


(GETS A VALUE 0) 

GETS (FBO9...FB10) 

STRIP OFF LOWER CASE BIT 
ACCUMULATE SHIFTED SUM 


SHIFT RESULT, CARRY INTO BIT 0 
DO IT 8 TIMES 


A=Y= 8 
FORM $80 BY SHIFTING 


$80 TO Y FOR LATER TRICK 
MERGE WITH PREVIOUS "SUM" 
FORM $00 FOR VALID ROMS 
-»»NOT A VALID ROM 

GET MACHINE ID BYTE 


SIGNAL INVALIDITY 


The pointer at $0A,0B was set up to point to $FBO9 uSing very 


Sneaky code at $248A. 
and $2677 contains an 8. 
SFB10 are checksummed. 


correct 


word, 


Location $2674 initially contains a 0, 
Only the bytes from SFBO9 through 
Truthfully, 


“checksummed" is not the 


The wizards who put ProDOS together figured out a fancy 
function which changes the 64 bits from S$FB0O9 through S$FB10 


into the value $75. 


Their function does this whether your ROMS 


are the original monitor ROM from 1977-78, the Autostart ROM, 


the original //e ROM, or any other standard Apple ROM. 


The 


values in SFBO9-FB10 are not the same in all cases, but the 


function result is always $75. 
not produce $75. 


result, 


and other clones, 


However, 
Probably a BASIS also gives a different 
Once $75 is obtained, 


a Franklin ROM does 


further 


Slippery code changes the value to S00. 
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S-C Macro Assembler Version 2.0......DOS $100, ProDOS $100, both for $120 
Version 2.0 DOS Upgrade Kit for 1.0/1.1/1.2 ownerS........ccccveceee ee 920 
ProDOS Upgrade Kit for Version 2.0 DOS OWNnerS.c...cccccccccvccccsceseee 9 IO 
Source Code of S-C Macro 2.0 (DOS only). .-ceccccccceveeeee additional $100 
Full Screen Editor for S-C Macro (with complete source code) .......+.e5949 
S-C Cross Reference Utility......without source code $20, with source $50 
RAK =War © DUSASM aw aes: abo 4 ae octane Oe oe Ole Wie Oe, SAS OS Ow Hele Vee MWe Sees ee eee ou 
Source Code for DISASM. .tscescdececesewseevececvececenvexsvadditional $30 
S-C Word Processor (with complete source COdE)..cccccccccccesecccesees 9 D0 
DP1IS8 Source and OD 5 CCC ody sik oso 65. 6 we NOG O Sw OE Oe ERE OE ee POU 
Double Precision Floating Point for Applesoft (with source code)......$50 
ES-CAPE (Extended S-C Applesoft Program Editor)......cceee 

Including Version 2.0 With Source Code..........$50 
ES-CAPE Version 2.0 and Source Code Update (for Registered Owners)....$30 
"Bag of Tricks", Worth & Lechner, with diskette.........+2.-($39.95) $36 
"Bags Of PE RCKS. 12 acer 4: -ae@ bia ae aa wa Srw Oe Ww ord We ae a Se nee eee Nae 90) 2965 
MacASM -- Macro Assembler for MacIntosh (Mainstay).........($150.00) $100 
S-C Documentor (complete commented source code of Applesoft ROMS).....$50 
Source Code of //e CX & FB ROMS ON diSk..cecccevececccscccseceecsecseeglD 
Cross Assemblers for owners of S-C Macro Assembler.....$32.50 to $50 each 

(Available: 6800/1/2, 6301, 6805, 6809, 68000, Z-80, 2-8, 8048, 
8051, 8085, 1802/4/5, PDP-1l, GI1650/70, others) 


AAL Quarterly DiSkS...ccccccccccccceceseesee each $15, or any four for $45 
Each disk contains the source code from three issues of AAL, 

Saving you lots of typing and testing. 

The quarters are Jan-Mar, Apr-Jun, Jul-Sep, and Oct-Dec. 

(All source code is formatted for S-C Macro Assembler. Other assemblers 
require some effort to convert file type and edit directives.) 


Diskettes (with hub ringS) .....ccecccccccccsesesecee package of 20 for $20 
Vinyl disk pages, 6"x8.5", hold two disks each....c.ccecccceceeeelO for $6 
Diskette Mailing Protectors (hold 1 or 2 disks)..........-..40 Cents each 

(Cardboard folders designed to fit 6"X9" Envelopes.) or $25 per 100 
Envelopes for Diskette MailerS.....cccccccncvcccccccscccesese 6 Cents each 


65802 Microprocessor (Western DeSign Center) ...ccccccccceeseeee (999) $50 
quikLoader EPROM System (SCRG) ...cccccccccvecccscceccvecscescee (9l/9) $170 
PROMGRAMER: (SCRG) .ccccccecvcctentee Ceeetervecsorcvtocesesceevew (9149.50) $140 
Switch-a-Slot US CRG Yio. icas tbs tosnscot ee: Bo bres We Witwer 6 Ree ere eee See wee COLT 96 50) $170 
Extend-a-Slot CS CRG) ocodiiete 5s 6 ce: oo sclera ele ha ee wee wa Bee Rew were Ooo) $32 


"65816/65802 Assembly Language Programming", Fischer.......-($19.95) $18 
"Programming the 65816", EByeS..cccccrscccvccccscescccccceces (922.99) $21 
“Apple //e Reference Manual", Apple Computer.....cscccceceee ($24.95) $23 
"Apple //c Reference Manual“, Apple Computer......ceseeocceee ($24.95) $23 
“ProDOS Technical Reference Manual", Apple Computer.........($29.95) $27 
"Now That You Know Apple Assembly Language...", Gilder......($19.95) $18 
“Apple ProDOS: Advanced Features for Programmers", Little..($17.95) $17 
“Inside the Apple .//¢", Little vis<<sese seed ee cd seee so eas eww (919595). S18 
“Inside ‘the Apple //e", Little scs6csseeceweveceveeseeaewe vee ($19.95) $18 
"Apple II+/IIe Troubleshooting & Repair Guide", Brenner.....($19.95) $18 
"Apple J{ Circuit DeScription", Gayler...cceccccvcvvccccseee ($22.95) $21 
"Understanding the Apple II", Sather....cccccccsccscescsecese (922.95) $21 
“Understanding the Apple //e“, Sather... cccccccccccecceceee (924.95) $23 
"Enhancing Your Apple II, vol. 1", LancaSter.......ceeeeeeee($15.95) $15 
"Enhancing Your Apple II, vol. 2", LancasSter......ceceseeeee ($17.95) $17 
"Assembly Cookbook for the Apple II/IIe", Lancaster.........($21.95) $20 
"Beneath Apple DOS", Worth & LEChHNEr....ccccccccccccesseeeee (919.99) $18 
“Beneath Apple ProDOS", Worth & LeChner.....cesseccecccceese ($19.95) $18 
“Real Time Programming -- Neglected Topics", Foster....eeceee ($9.95) $9 
“Microcomputer GraphicS", MYErS.ccccccccccrvccvccccecccccsees (914.95) $14 
“Assem. Language for Applesoft Programmers", Finley & Myers.($16.95) $16 
"Assembly Lines -- the Book", Wagnereccccecccccsccccceccseee (919.99) $18 
“AppleVisions", Bishop & GrOSSDELGer.ccccccccccccccccesceses (939.99) $36 


* On these items add $2.00 for the first item and 
$.75 for each additional item for US shipping. 
Foreign customers inquire for postage needed. 
Texas residents please add 6 1/8 % sales tax to all orders. 


*** S-C SOFTWARE, P. O. BOX 280300, Dallas, TX 75228 *** 
papal (214) 324-2050 baa 
*** Master Card, VISA, Discover and American Express *** 


* 
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This means the normal Apple runs a hair slower than the clock 
rate. But also remember that dynamic RAM needs refreshing from 
time to time. The refresh of the 256K RAM on the Transwarp 
card occurs once out of every 16 Apple phase O (1MHz) clock 
cycles. During each 16th 1MHz cycle, the Transwarp slows down 
to 1MHz. This means that in the time a normal Apple would 
execute 16 clock cycles, the full-speed Transwarp will execute 
53 clock cycles. If not for the long refresh cycle, Transwarp 
would execute 56 cycles during 16 phase 0 cycles. Now 53 
divided by 16 is 3.3125, showing that the maximum speedup 
factor for Transwarp is 3.3125. I don't know for certain, but 
the Titan Accelerator II probably has the same characteristic. 
If so, they both run at a full 3.5 times faster for 15 micro- 
seconds, slow down for one microsecond, and then take off 


again. 


The SpeedDemon, on the other hand, can run at a full 3.5 times 
faster for somewhat longer bursts. If every byte needed is in 
the SpeedDemon cache memory (static RAM, needing no refresh), 
execution should proceed at 3.5 times normal Apple speed. 
Normal programs, however, which are long enough to make us 
worry about speed, will never be entirely inside the cache. In 
all comparison tests of real software, Transwarp is faster than 
either SpeedDemon or Titan. SpeedDemon loses due to its cache, 
and Titan loses because it does not speed up any accesses to 
AUXMEM. 


The S-C Word Processor increased its speed by about 3.2 for 
compute-bound operations like searching. Interestingly, an 
Operation that is limited by screen output, like inserting 
Characters from the yank buffer, showed almost no increase in 
speed. In THE Spreadsheet (MagiCalc) the acceleration factor 
was about 3.1-3.3, running in a II+ with a Viewmaster 80-column 
card. Our mailing label system, written mostly in Applesoft, 
showed a pretty consistent 3.3 speedup. Programs which involve 
disk I/O will not speed up as much, because the disk still 
Spins at the same 300 rpm. 


All in all, we think the Transwarp is a good investment: you 
get a quality product at a reasonable price which significantly 
enhances the performance of your computer. 


New Book by Tom Weishaar, reviewed by Bob Sander-Cederlof 


A little over a year ago, just before he started the 
“Open-Apple" newsletter, Tom wrote a book. Info Books has just 
released it, called "Your Best Interest: A Money Book for the 
Computer Age." It's not about Apple assembly language, but I 
Cannot resist telling you about it anyway! 


The book is about interest rates -- how to understand them, how 
to calculate them, how they affect you. It was written for 

people who know how to use a spreadsheet program. All the hard 
math and books of tables are replaced your favorite calc-alike. 
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1350 
0846- CO 08 1360 CPY #8 
OuUB- 99 D2 1370 BCC .1 
OB4A- 98 1360 TYA 
O84B- OA 1390 ASL 
O84C- OA 1400 ASL 
O84D- OA 1410 ASL 
O84E- OA 1420 ASL 
OB4F- OD 67 08 1430 ORA X 
0852- 20 57 08 1440 JSR B 
0855- 69 0B 1450 ADC #$0B 
OBeb- 08 1ig0 BH 
0859- 20 DA FD 1490 JSR $FDDA 
O¥5C- A9 AO —- 1500 LDA #" " 
O85E- 20 ED FD 1510 JSR $FDED 
0861- 20 ED FD 1520 JSR $FDED 
0864— 28 1530 PLP 
0865- 68 1540 PLA 
0866- 60 1550 , RTS 
0867- 1570 x BS 1 
1580 Scene nomen nnn nn nnn nano n ee nn en 


O86E- DD DB 1590 S1 -AS -/APPLE ][/ 


Se -HS BO.A2.20.4A.FF. 38.B0.9E 


- AQ D2 CF 

BERS: BB oo 1622 | :A8 afhBh 14D te STA nous 
\g00 PT 

O88F- AO 00 1pae LDY 

0891- BY 78 08 1680 .1 LDA TITLE,Y 

O894- FO 06 1530 BEQ .2 

ti 6- <0 ED FD eG ae $FDED 

OB OK- DO F5 1420 BNE .1 

O89C- 60 te 2 RTS 
(700: Bose e Sooo nS cecwesce eects eee 


The checksummer can be defeated. The best way, preserving the 
various side effects, is to change the byte at $269F from $03 
to $00. This changes the BNE to an effective no-operation, 
because it will branch to the next instruction regardless of 
the status. Another way to get the same result is to store SEA 
at both $269E and $269F. Still another way is to change the 
"LDA #0" at $26A3,4 to "LDA SOC" (A5 OC), so that either case 
gives the same result. 


If it thinks it is in a valid Apple computer, the checksummer 
returns a value in the A-register which is non-zero, obtained 
from location $0C. The value at $0C has been previously set by 
looking at other locations in the ROM, trying to tell which 
version is there. Part of this code is at $2402 and tollowing, 
and part is at $2047 and following. The byte at SOC will 
eventually become the Machine ID byte at SBF98 in the System 
Global Page, so it also gets some bits telling how much RAM is 
available, and whether an 80-column card and a clock card are 
found. 
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Get TransWarp” The fastest accelerator you can buy 


for your Apple” Ie, If, or II +. 


Computing at warp speed! 

[ts an experience vou shouldnt miss. And with TransWarp, vou 
wont have to. Because TransWarp will run vour soltware up to 36 
times faster — leaving other accelerators in the stardlise 

No more vawning while vour Apple ™ slowly rearranges text or 
calculates spreadsheets. With 256K of ultra-htist RAM. TransWarp 
speeds up alf Apple software --- including AppleWorks. Supercale 
3a. visicale, and all educational software. graphics and games And 
its compatible with all standard peripheral cards Csuch as Ram- 
Works [and Apple memory cards). Profile and Sider hard disks. 
3%" UnibDisks, 80-column cards. modems, clock cards. mouses and 
More! You name it, TransWarp accelerates it Theres even a lo bit 
upgrade chip available should 16 bit software become available for 
the Apple. 


‘T recommend Applied 
Engineering products 
wholeheartedly ” 


Steve Wozniak, the creator 
of Apple Computer 


An important difference. 

TransWarps not the only speedup card on the market. But its 
the only one that accelerates vour Apples main memory, ROM 
and auxiliary memory, And with more and more programs 
residing in auxiliary memory buying anvone elses accelerator 
makes less and less sense. ‘TransWarp even works with most 
DACA. devices including the Swvtt"™ card. 

Theres one more difference Since TransWarp doesnt use mem- 
ory caching, it accelerates ad! software = and not just Most Of I 
A cinch to use. 

Simply plug TransWarp into any slot in your Apple HL. T+ or fe 


including slot 3 in the He Instantly vou ll be computing at 
speeds vou only dreamed about before And should vou ever wish 


to run dt normal specd. sump press che ESC Key while tarning 
vour Apple on 

Since TransWarp is Compicten transparent, vou wont ced pre- 
Root disks or special sottwvire 1ts reach tage right out of 
the: package 
Speed = Productivity 

Imagine che productivity gains voull achieve when vour pro: 
grams are running over three times faster Trans Warp is so power 
ful. vour Apple will make IBM PCs ™ and even ATS look like 
slowpokes = whether vou re planning taxes. plotung charts or 
plaving games! Take a look ata dew of the features that set 
TransWarp apart. 
° 3.6 MHZ 0802 
© 250K of ultra-fast on-board 


* Totally transparent Operanon 
with all software 


RAM * Plugs into any slot. including 
* Accelerates main ad auxiliary slot 3 on the Apple He 
memory * Accelerated 16 bit option 
* Low power consumption for Wwailable 


cool operauon 


Satisfaction guaranteed! 

Give your Apple the Lae ddvantage With our risk free 15- 
dav money back guarantee. vou have nothing to Tose but wasted 
time Call toclav! 

TransWarp Accelerator 
16 bit upgrade Cai add later) 
For fast response: 

Call Applied Engineering. 9am to dpm 7 dass at 2h 
241-0000) MasterCard, VISA tnd COD welcome ‘Texas rosiden 
add 35500 sales tax Add: S190 db outside ES UN 

Or mail check or money order to Apphed Engineering. PO: Box 
TOR. Carrotlton, TX 75006 


Fras wa Applied Engineering 
The Apple enbancement experts. 


P O. Box 798. Carrollton, TX 75006 (214) 241-6060 
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If you have a non-standard Apple or a clone the bytes which are 
checked to determine which kind of ROM you have may give an 
illegal result. The following table shows the bytes checked, 
and the resulting values for $0C. The values in parentheses 
are not ever checked, but I included them for completeness. 

The value in $0OC will be further modified to indicate the 
amount of RAM found and the presence of a clock card. 


Version FBB3 FBIE FBCO FBBF_ S$0C 
Original Apple II 38 (AD) (60) (2F) 00 
Autostart, II Plus EA AD (EA) (EA) 40 
Original //e 06 (AD) EA (Cl) 80 
Enhanced //e 06 (AD) EO (00) 80 
DEBUG //e 06 (AD) El (00) 80 
Original //c 06 (4C) 00 FF 88 
//ec Unidisk 3.5 06 (4C) 00 00 88 
/// Emulating II EA 8A (2?) (??) CO 


By the way, ProDOS 1.1.1 will not allow booting by an Apple /// 
emulating a II Plus, possibly because the standard emulator 
only emulates a 48K machine. 


I have no idea what a clone would have in those four locations, 
but chances are it would be different. You shoula probably try 
to fool ProDOS into thinking you are in a II Plus, because most 
Clones are II Plus clones. This means you should somehow 
Change the ID procedures so that the result in $0OC is a value 
of $40. One way to do this is change the code at $2402 and 
following like this: 


Standard Change to 
2402- AQ 00 LDA #0 2402- AQ 40 LDA #$40 
2404- 85 OC STA $OC 2404- 4C 2E 24 JMP $242E 


2406- A3 B3 FB LDX SFBB3 


If your clone or modified ROM is a //e, change $2402 to LDA 
#$80 instead. 


You may also need to modify the code at $2047 and following. 

If you are trying to fool ProDOS into thinking you are an Apple 
II Plus or //e, and have already made the change described 
above, change $2047-9 like this: 


Standard Change to 
2047- AE B3 FB LDX SFBB3 2047- 4C 6D 20 JMP $206D 


No doubt future versions of ProDOS will make provision for 
Clones and modified ROMS even more difficult. And there are 
always the further problems encountered by usage of the ROMs 
from BASIC.SYSTEM and the ProDOS Kernel and whatever 
application program is running. 


I am intrigued about seeing what the minimum amount of code is 


that can distinguish between the four legal varieties of ROM 
for ProDOS. I notice from the table above that I can identify 
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the four types and weed out the ///emulator by the following 
Simple code at $2402: 


LDA $FBB3 

ORA SFBIE 

LDX #3 

oi CMP TABLE.1,X 

BEQ .2 

DEX 

BPL .l 

SEC 


RTS 
* 


TABLE.1 .HS BD.EF.AF.4E 
TABLE.2 .HS 00.40.80.88 
* 


.2 LDA TABLE.2,X 
JMP $242E 


With this code installed, all the code from $2047-S206C is not 
needed, and the JMP $206E should be installed at $2047. The 
new code at $2402 fits in the existing space with room to 
Spare. Can you do it with even shorter code? 


PROmGRAMER’ 


cree 


dA ded eod 
PAL UGAL 
iadedadeded td 


oe 
Mit: 


Hardware design by Bob Brice Software by Bob Sander-Cederiot 


The PROMGRAMER is an inexpensive EPROM (Erasable 
Programmable Read Only Memory) programmer for the 
APPLE J[, )[+, and //e computers. The unit plugs into any 
Slot of the computer, and allows the user to program any 
Standard 5 volt, 27 series EPROM. Although not intended 
as a production tool, the ease of use allows rapid 
programming, copying, duplication, or modification of 
EPROMs. 


FEATURES: 


Programs all single-voltage 27XXX series 
EPROMs from the 2708 to the 27512. 

Also does CMOS versions of above EPROMs. 
Choice of standard or fast programming algorithm. 
Disk-based software allows easy Customization. 
Source code included (S-C Assembler). 

Files can be saved under standard DOS 3.3. 
On-board voltage generator—no messy wires or 
transformers. 

Zero-insertion torce (ZIF) socket for ease in changing 
EPROMs. 

Complete—no personality modules needed. 

Slot independent for maximum flexiblity. 


Only $140 from S-C 
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Even Faster 65802 16xl6 Multiply......Bob Sander-Cederlof 


Bob Boughner, faithful reader from Yorktown, Virginia, decided 
that the challenge at the end of my article in the January 1986 
AAL could not be ignored. He was able to slightly increase the 
speed of my 16x16 multiply subroutine for the 65802. After 
studying his code, I made a few more little changes and 
squeezed out even more cycles. 


To see just how much faster the new subroutine is, I carefully 
counted the cycles, and then went back and did the same to 
January's subroutine. For some reason I got a new answer for 
January's program, slightly slower than published. Here are 
the results: 


Minimum Maximum Average 
January 333 693 513 
New One 321 633 477 


The times include 6 cycles for a JSR to call the subroutine, 
and 6 cycles for the RTS to return. By putting the code 
in-line, even these 12 cycles could be eliminated. The 
so-called average time is merely the arithmetic average of the 
Minimum and maximum times. The "real" average for random 
factors will be faster, because one or both of the INC 
instructions at lines 1350 and 1430 would be skipped. In fact, 
almost always at least one would be skipped, saving 48 cycles. 
Note also that if the factor in CAND is zero, the total time is 
only 45 cycles. 


In counting cycles I assumed that the D-register, which tells 
the 65802 where the direct page is, has a low byte = 0. If it 
is non-zero, all of the references to CAND, PLIER, and PROD 
would require one more cycle. 


The new subroutine is only 4 bytes longer than the January one. 
The new one uses the Y-register, while the old one did not. 
There are three tricks in the new code which save time. The 
first one is holding the multiplicand in the Y-register, so 
that TYA instructions can be used at lines 1310 and 1390. This 
Saves 2 cycles each time, or a total of 32 cycles in the 
maximum case. The cost is the LDY CAND in line 1200, 4 cycles. 


The second trick eliminates the CLC instruction before the 
multiplier is added in lines 1370-1430. The savings is 16 
cycles maximum, and the cost is 8 cycles to set it up in lines 
1120-1140 by inverting the high byte of the multiplier. This 
doesn't affect the average time any, but it does lower the 
maximum time. 


The third trick is at lines 1280 and 1290. I saved 24 cycles 
by eliminating January's AND ##$0080 instruction here. The LDA 
PLIER-1 instruction picks up the low byte of the multiplier in 
the high byte of the A-register, allowing me to see what bit 7 
of the multiplier is without any masking or shifting. 
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1000 .OP 65802 

1010 ®SAVE BOUGHNER'S MULTIPLY 

1020 Si csce ne oat ee ee eee eesse 

1030 # CONTRIBUTED BY BOB BOUGHNER 

10h # MODIFIED A LITTLE MORE BY BOB S-C 
00- 1060 CAND .EQ 0,1 
02- 1070 PLIER .EQ 243 

1100 MUL. FASTER. YET. 16X16 .65802 
000800- A2 08 1110 LDX #8 WILL LOOP 8 TIMES 
000802- A5 03 1120 LDA PLIER+1 INVERT HIGH BYTE 
000804- 49 FF 1130 FOR #$FF TO SAVE "CLC" IN LOOP 
ee MB gig lite 

Q = 
000809- FB 1160 XCE ENTER "NATIVE" MODE 
O0080A- C2 30 1170 REP #$30 16-BITS BOTH X & M 
ge TB es, “teat Faster 
- + 
000810- A’ 00 1200 LDY CAND MULTIPLICAND IN Y-REG 
000812- DO 06 1210 BNE .2 ..»NON-ZERO, START LOOP 
000814- FB 1220 XCE »..ZERO, EXIT NOW 
000815- 60 1230 : RTS 
000816- 06 04 1250 1 ASL PROD DOUBLE THE PRODUCT 
000818- 26 06 12 0 : ROL PROD+2 
00081A- A5 01 1380 «2 LDA PLIER-1 GET LOW BYTE IN A(15-8) 
0008 1C- 10 OA 1290 BPL 3 .. ORIG. BIT=0, DON'T ADD 
00081F- 98 1310 TYA ...ORIG. BIT=1, ADD "CAND 
000820- 65 O4 1320 ADC PROD 
SoORah. 90 02 1380 BCC AS 
000826- E6 06 1350 . INC PROD+2 ADD CARRY TO HI-16 
000828- 06 02 1370 3 ASL PLIER SHIFT MULTIPIER, GET HI-BIT 
00082A- BO 09 1380 BCS .4 ..eORIG. BIT=0, DON'T ADD 
2C- 98 1390 TYA ORIG. BIT=1, ADD 'CAND 

00082D- 65 05 1460 ADC PROD+1 ADD TO MIDDLE OF PRODUCT 
00082F- 85 05 1810 STA PROD+ 1 
000831- 90 02 1420 BCC . 
0008 33- E6 07 N39 : INC PROD+3 (NEVER BOTHERS PROD+4) 
000835- CA 1450 .4 DEX 
000836- DO DE 1460 BNE .1 
000838- 38 1470 SEC 
000 9- BB 1480 XCE 
00083A- 60 14.90 RTS 

1500 Basses 2 ete ese se ets 


Some More Rumors 


Electronics magazine printed a brief news item about a second 
source for 65816 chips. Western Design has signed up a lot of 
licensees to make these chips, but none of them are in 
production as of this month. Electronics says VLSI Technology 
Inc., of San Jose, California, is projecting prices in the $10 
range for volume purchases. When? Target is to start selling 
Sample quantities next summer. Meanwhile, volume prices are in 
the $35 range from Western Design Center. The sSingle-unit 
price is still about $100. 


The parts we are selling are the 65C802 from Western Design 
Center. Our price to you is $50 each. These are normally 
spec'd at 2MHz, but sometimes we get 4MHz parts at the same 
price, when they are out of the slower ones. Either speed 
works equally well in an Apple motherboard, but you need the 
4MHz chip to use in a Transwarp accelerator card. 


Continued on page 18 
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Why Are Apple Owners 
So Loyal? 


Pere who have the best often are, but in 
the case of Apple there's more. Apple own- 
ers think back to how Apple got started in 1977, 
just two people working out of a garage and what 
happened is the talk of Wall Street and the 
computer industry as well. Many like the fact that 
Apple only makes computers. Unlike their compe- 
tition they don’t make typewriters, copiers or 
telephones. They do just one thing and that’s one 
reason they do it so well. 


At Applied Engineering we think the same way. 
You see, Applied Engineering is the only major 
hardware manufacturer totally dedicated to the 
Apple computer. Whereas most of our competitors 
must divide their customer support and engi- 
neering time between IBM, Atari, Radio Shack or 
other computers, our engineers only design 
products for the Apple. This dedication allows us 
to be much more familiar with the Apple and the 
people who use them. 


We don’t expect you to buy an Applied 
Engineering peripheral on loyalty alone, but 
when you compare our products to those made 
by QUADRAM, MICROSOFT, AST and others vou'll 
find out why Applied Engineering means a 
quality design, innovation, craftsmanship and 
total Apple compatibility. 


The other guys do pretty well considering how 
busy they are with IBM. But at Applied Engineer- 
ing, ALL of our work involves the Apple. In fact, 
all of our employees were Apple owners before 
they came to work for us. The people in 
shipping, engineering, quality control, order entry, 
all use Apples at work and at home. 


This one track mindedness of ours allows us to 
Offer the largest storage with AppleWorks and 
Supercale and our Z-80 card now includes the 
new 4.0 operating system. We can expand the 
Apple He to over 3 MEGABYTES of memory and 
we've got clock cards, music cards, A to D 


converters, digital controllers, and a BSR system 
so your Apple can control your whole house with 
no additional wiring! 


Applied Engineering recognizes that we've got 
to do a better job than our IBM counterparts 
because we know you're smarter than the 
average Computer buyer, you bought an Apple. 
You see, Our competition has it a little easier, 
their customers aren't as smart as you. After all, 
they bought the wrong computer. 


So if you need more memory, or 80 columns, 
or RGB color, double hi res graphics, if you want 
to know the time and temperature or other “real 
world” conditions, if you'd like to run CP/M 
software, have a RAM disk, increase the storage of 
AppleWorks and other programs, if vou want your 
Apple to play music, talk and sing, if you'd like 
your Apple to control the lights and appliances in 
your house, then do what NASA does, what Ford 
does, what the U.S. Government, Hughes Aircraft, 
Honeywell, Westinghouse, AT&T, Apple Computer, 
and even what Steve Wozniak does, call Applied 
Engineering. Then you will discover what thou- 
sands of companies and over a hundred thousand 
Apple owners already know, that you can be 
smart and loyal all at the same time. 


We Set the Standard 


APPLIED ENGINEERING 
(214) 241-6060 


For information and specifications on Applied 
Engineering's line of Apple peripherals, please see 
our ads in this magazine. Prices are given. 
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Add Smarts to 65816 Dis~-Assembler.........ee+s-eeJ3im Poponoe 


I found fascinating the article by Bob Sander-Cederlot in the 
March 1985 AAL, entitled "A Disassembler for the 65816". I 
purchased AAL Quarterly Disk 18 and tried it out for myself, 
watching 65802 instructions zip before my eyes. 


But, whoa! Bob waS correct in warning that his disassembler 
would not know whether immediate-mode instructions are two or 
three bytes long. Bob explained “only by executing the 
programming, and tracing it line-by-line, can we tell." A 
fully accurate disassembler for the 65816 would have to execute 
the equivalent of STEP and TRACE, following the logic flow of 
the program. 


I wanted an easier, quick-and-dirty way to spiff up the output, 
one that would at least recognize simple, straightforward 
changes in the processor status. I reasoned that: 


1) Interpretation of immediate-mode instructions depends 
on the state of E, M, and X bits in the status 
register. 


2) E and C bits are exchangeable. 


3) The disassembler must keep track of all four bits (C, 
E, X, and M) in order to disassemble immediate mode 
opcodes correctly. 


4) The disassembler should also keep track of when the 
processor status is pushed onto or pulled off the 
stack. 


My implementation assigns a memory location for the E-bit, and 
a small "stack" of 8 memory locations for the status register. 
One more memory location serves as the stack pointer. Here is 
the initialization code for these memory locations, replacing 
lines 1450-1480 in Bob's March 1985 listing: 


000810- A2 FF 1450 LDX err START WITH E=1 
000812- 8E 1D 08 1454 STX E.BIT 
000815- 8E 1F 08 nee STX STATUS.STACK EMPTY THE STATUS STACK 
000818- E8 1462 INX =0 
000819- 8E 1E 08 1466 STX STATUS .PNTR 
00081C- 60 1470 RTS 
1474 &------------- + +--+ == + 
0008 1D- et E.BIT -BS 1 
0008 1E- 1482 STATUS .PNTR -BS 1 
0008 1F- 1486 STATUS.STACK .BS 8 


I added a JSR TEST.OP.CODES line at 5865, to call some new code 
which looks for CLC, SEC, REP, SEP, PHP, PLP, and XCE instruc- 
tions. It adjusts the flags appropriately in response to these 
instructions. If the current opcode is none of the above, 
TEST.OP.CODES checks the status bits and the opcode to set up 
the correct immediate-mode length. If the opcode is an 
immediate mode operation on the A-register, and if E=0 and M=0, 
then 16-bit immediate will be disassembled. If the opcode is 
an immediate mode operation on the X- or Y-register, and if E=0 
and X=0, then 16-bit immediate will be disassembled. 

Otherwise, any kind of immediate mode instruction will be 
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Viewmaster 80; 
the sharpest 
80 column card 
of them all. 


wewusterso]. |. 1.].[.].]-].| 
Sreermer ff | 

cued 

EEC DP A I 


Now, get great resolution and 
total software compatibility 


for your Apple IT® or IT+®. 


Oy look atthe chart will give vou some of the reasons 
theres only One smart choice in 80 column cards for 
vour Apple. But the real secret to Viewmaster 808 success is 
something even better: Total compatibility: 

The Viewmaster 80 works with all 80 column applica- 
tions, including DOS 3.3, PRO-DOS, CPM. Pascal. WordStar, 
Format II, Easywriter. Applewriter Il, Supertext 80, Zardax, 
Apple PI, Letter Perfect. (BASE TI, Visicalc, Multiplan, and 
hundreds of others. 

And the Viewmaster 80 delivers a super sharp, state-of- 
the-art display with a 7 <9 character matrix for clear, easily 
readable characters. Here are just a few of the powerful 
features the Viewmaster 80 delivers for a great price ($139): 


* 80 Characters by 24 lines ¢ Fully compatible with all 
Apple languages and software * Super sharp 7 x9 
character matrix with true descenders * Highest com- 
patibility with existing 80 column software * Power and 
input connector for light pen * Very low power con- 
sumption * High speed (18 MHZ) scroll rate * Upper 
and lower case characters with true descenders, both in- 
verse and normal, all on-screen editing functions are sup- 
ported * User-definable cursor shape ¢ Compatible 
with Apple H. 11+ and Ie ° Five vear warranty 

Call to order today, 9 a.m. to 11 p.m. seven days, or 
send check or money order to Applied Engineering. 
MasterCard. VISA and C.O.D. welcome. Texas residents add 
5%% sales tax. Add $10.00 outside U.S.A. 


Fras wa Applied Engineering 
P.O. Box 798, Carrollton, TX 75006 
(214) 241-6060 
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disassembled with an 8-bit operand. 


I tried the program on all the sample 65802 code I could find, 
and it was all disassembled correctly. Of course it is 
certainly possible to fool my program. The C-bit, and hence 
possibly the E-bit, can be changed in many other ways than by 
using the CLC and SEC instructions. The program flow is not 
followed, so it is possible than my emulation of the carry 
status and the XCE will not agree with what happens in some 
code. If you adhere to the “nice" standard of always uSing 
explicit SEC or CLC opcodes before an XCE opcode, the 
disassembler should stay in step perfectly. 


When you type 800G to link in the disassembler (reter to Bob's 
article to know what I mean here) the status is initialized to 
E=C=M=X=1. This means normal 6502 mode. If you disassemble 
some code with XCE's in it, the status I keep will probably be 
left in some other mode. If you then try to disassemble some 
plain vanilla 6502 code, the immediate instructions may be 
disassembled with 16-bit operands. Just type 800G again to get 
back to normal. 


By the way, in working with Bob's disassembler I discovered a 
typing error in his code. Line 3980 was originally >OXA TAY, 
and it should have been >OXA DEY. The hex listing in Bob's 
article showed SAF stored in $963; it really should be $89. 
Without this change, the DEY opcode disassembles as TAY! 


The listing that follows has been extensively modified by Bob, 
based on my code I sent him last September. The lines are 
numbered to follow after the last line of the program on the 
quarterly disk. 


OOOC1A= 48 SAVE OPCODE 


OO0C1B= 46 OO 7090 LSR IMM.SIZE ASSUME 8-BIT IMMEDIATE 
OOOC1D—- AE 1E 08 7100 LDX STATUS.PNTR 

000C20= C9 18 7110 CMP #$18 CLC? 

000C22- FO 36 7120 BEQ CLC.OP 

O00C24H- C9 38 face CMP #$3 SEC? 

000C26=- FO 3C 7140 BEQ SEC.OP 

000C28- C8 1120 INY 

000C29= C9 C2 7160 CMP #$C2 REP? 

OOOC2B- FO 3E aye BEQ REP. OP 

OO0C2D= C9 E2 7180 CMP #$E2 SEP? 

OOOC2F=- FO 44 7190 BEQ SEP.OP 

000C31- 88 7200 DEY 

000C32=- C9 08 7210 CMP #$08 PHP? 

OO0C34—- FO 4 7220 BEQ PHP.OP 

000C36- C9 2 7230 P #$28 PLP? 

000C38— FO 53 7240 BEQ PLP.OP 

OO0C3A= C9 FB 7250 CMP #$FB XCE? 

000C3C- FO 56 tee P BEQ XCE.OP 

OOOC3E= 29 1F 7280 AND #$1F ORA, AND, EOR, ADC, BIT, LDA, 
OO0C4O= C9 09 7290 CMP #$09 CMP, SBC? 
OO0CH2= 0 7300 PHP SAVE ANSWER . 
OO0CH3-= AX 20 7310 LDA #$20 ASSUME M-BIT 

000C45=- 2 7320 PLP GET PREVIOUS ANSWER 

OOOC46- FO 01 7330 BEQ .1 IT IS M-BIT 

OOOCH8— 4A 7340 LSR (LDA #$10) USE X=-BIT INSTEAD 
OOOCKH9- 3D IF 08 1320 ol AND STATUS.STACK ,X 

OOOC4HC=- DO 7360 BNE .2 ...USE 8-BIT IMMEDIATE 
OOOCHE=- AD 1D 08 730 LDA E.BIT 

O00C51— 4A 7380 LSR 
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O000C52- BO 04 
OOOC54- AQ FF 
000C56- 85 00 


BCS .2 E=1, USE 8-BIT IMMEDIATE 
#$F ... USE 16-BIT IMMEDIATE 
STA IMM. SIZE 


000C58- 68 4 PLA GET OPCODE AGAIN 
000C59- 60 i RTS 
OOOC5A= BD 1F 08 CLC.OP LDA STATUS.STACK ,X 
OOOC5D=- 29 FE AND #$FE 
4 UPDATE.STATU 
OOOC5F- 9D 1F 08 STA STATUS.STACK ,X 
000C62- 68 PLA 
000C63- 60 2 RTS 


SEC .OP LDA Soi - STACK , X 
0 
BNE UPDATE.STATUS «+ ALWAYS 


OUOC64- BD 1F 08 
000C67- 09 01 
000C69- DO F4 


O00C6B- B1 3A REP.OP LDA (PCL),Y LOOK AT OPERAND 
O00C6D- 49 FF EOR #SFF 

O00C6F- 3D 1F 08 AND STATUS .STACK,X 

000C72- 4c 5F OC JMP UPDATE.STATUS 

000C75- B1 3A 

000C77- IF 08 ORA STATU 


STACK ,X 
JMP UPDATE.STATUS 


1D 
OOOCTA= 4C 5F OC 
OOOC7D- BD 1F 08 PHP. OP aa STATUS .STACK , X 


CPX #8 


NII J 9) 2) 4) 9.9) 4). 9-4 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
O SEP.OP LDA (PCL),Y 
0 s 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


000C83- 90 02 1 BCC PHP. PLP 
000C85- A2 00 769 LDX #0 
170 PHP. PLP 
000C87- 8E 1E 08 STX STATUS. PNTR 
OOOCBA- 4C 5F 0C 12 . JMP UPDATE.STATUS 
OOOC8D- CA 114 PLP.OP DEX 
OOOC8E- 10 F7 5 BPL PHP.PLP 
000C90— A2 OY 116 LDX #7 
000C92- FO F3 113 : BEQ PHP. PLP 
OUOC94- 4E 1D 08 7790 XCE.OP LSR E.BIT GET _E-BIT INTO CARRY 
000C97~- 08 780 PHP SAVE IT 
000C98- BD 1F 08 #78 LDA STATUS .STACK, X 
O00C9B- 8D 1D 08 ~—- 782 STA E.BIT NEW E-BIT 
OO0C9E- 4A 783 LSR C-BIT INTO CARRY 
OO0C9F- 90 02 78 BCC .1 ...NEW E-BIT = 0 
OOOCA1- 09 18 7850 ORA #$18 ...NEW E-BIT=1, SO SET M=X=1 
O00CA3- 2 1860 1 PLP GET NEW C-BIT (OLD E-BIT) 
OOOCAH- 2A 870 IT INTO STATUS BYTE 


PUT 
OOOCA5- 4C 5F OC 7880 JMP UPDATE.STATUS 


Further notes by Bob Sander-Cederlof: 


Thanks, Jim! Your ideas were a big help! In looking back over 
my work, I noticed some more improvements. 


R. F. O'Brien wrote us just this week with the news that he had 
found two bugs in the disassembler. One was the typing error 
at line 3980 which Jim noted above. But Robert found a second 
typo, at line 4960. ">OXB LDX" should be changed to “>OXB 
CPX". This changes the byte shown in the original article at 
S9BF from $19 to SOF. 


I found a way to simplify the >ON macro, which speeds up 
assembly and shortens the listing. Replace lines 1220-1290 


with the following: 


1220 -MA ON 
1280 J1J2)3)4 .DA ')]1-64#32+' )2-64#32+' 13-6482 
1290 - EM 
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Meet RamWorks IT 


The Recognized Industry Standard For Memory 
Expansion of the Apple Ie. 
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Ramworks Il. A Generation Ahead. Again. 


he best selling expansion card for 
ie Apple He just got even better, 
With RamWorks I expand vour He to an 
incredible 3 megabytes of usable RAM. 


Turbo Charged AppleWorks, 


RamWorks Hf plugs into the He 
auxiliary slot and acts just like Apple's 
extended 80 column card, only better — 
because if vou buy a 256K or larger 
card, AppleWorks will automatically load 
itself into RamWorks IE This dramatically 
increases AppleWorks: speed and power 
because it effectively eliminates the ime 
required to access disk drive 1. Now, 
switch from word processing to 
spreadsheet to database management at 
the speed of light. AppleWorks responds 
the moment vour fingers touch the 
kevboard. 

But AppleWorks has certain internal 
limits, independent of available memory: 
Fear not. Only RamWorks II (and the 
original RamWorks of course ) removes 
those limits. Only RamWorks I increases 
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the maximum number of records 
available trom 1350 to over 16 000, Only 
RamWorks ff actually increases the 
number of lines permitted in the word 
processing mode. And only RamWorks I 
features a built-in printer buffer, so vou 
no longer have to wait for vour printer 
to stop before going back to AppleWorks 
(256K or larger RamWorks If required). 

With RamWorks If, vou wont have to 
split vour data into 2 or More separate 
fhles because vou ll have the necessary 
memory to access ALL vour data ALL the 
time, quickly and convenients: 


AppleWorks 
Desktop 
101K 
188K 
378K 
758K 
1136K 
2277K 


RamWorks I! 
128K 
256K 


512K 

1 MEG 
1.5 MEG 
3 MEG 


The Most Friendly, Most 
Expandable Card Available. 
RamWorks I is compatible with more 
off-the-shelf software than anv other 
RAM card. Popular programs like 
Advanced VisiCalc, Magic Office System, 
Flashcale. The Spread Sheet. Diversi- 
DOS. Supercale 3A, Magicale, etc. (and 
hardware add-ons like Profile and Sider 
hard disks). Fact is, only RamWorks is 
100% compatible with all software 
written for the Apple 80 column and 
extended 80 column cards. In addition, 
RamWorks If can emulate most other 
RAM cards, so vou can use programs 
written for them without modification. 
And anv size RamWorks II can be user 
upgraded later to any larger size. 
RamWorks [I was designed so you 
could take full advantage of future 
developments in 16 and 32 bit 
microprocessors. AS your needs grow, SO 
can RamWorks II. A handy coprocessor 
connector allows the latest and greatest 
coprocessor cards to access all 3 MEG 
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of RamWorks IT memory. And speaking 
of more memory, RamWorks I has a 
memory expansion connector on board 
soa low profile (no slot 1 interference ) 
memory expansion card can add 
another 312K or 2 MEG of memon. 

Unlike Apple's smaller, more 
expensive RAM card, RamWorks H plugs 
into the He auxiliary slot and therefore 
leaves slots 4 and 5 available tor other 
peripheral cards. 


It's In Color 

RamWorks I by itself is freddy 
compatible with both the Apple 
monochrome and color monitors. But 
ifvou want better color graphics plus a 
more readable 80 column text (that 
blows away any composite color 
monitor) vou ll appreciate our RGB 
color option. For only $129, it can be 
added to RamWorks IL, giving vou 
a razor sharp, vivid brilliance that’s 
unsurpassed in the industn: The RGB 
option does not waste another valuable 
slot. but rather plugs into the back of 
RamWorks I with no slot 1 interference 
(works on the original RamWorks, 
too) and attaches to virtually any RGB 
monitor. And remember. You can order 


the RGB option with vour RamWorks II. 
Or add it on at a later date. 


It Corrects Mistakes. 

Let's sav vou bought some other RAM 
card (and that's a mistake) and your 
RAM card is not being recognized by 
AppleWorks, Advanced Visicalc, 
Flashcalc, Supercalc 3A, or other 
programs, and vou want RamWorks II. 


512K Expander 
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No problem. The meric 
chips on the card that you 
now have. which is where 
most of the money is, can be 
unplugged and then plugged 
into the expansion sockets 
on RamWorks II. 


It’s Got It All. 

¢ 15 Dav Money Back Guarantee 

* Super sharp 80 column text (patent 
pending) with or without RGB option 

¢ Double high resolution graphics 
(with or without RGB option) 

* Expandable up to 1 Meg (1024K) on 
main board 


¢ RamDrive ™ the ultimate disk 
emulation software included free 

¢ 16 Bit option 

¢ Compatible RGB option 

* Built-in self diagnostics software 

* No slot 1 interference 

° Lowest power consumption 
(patent pending) 

¢ Takes only one slot (auxiliary) 

* Software industry standard 

¢ Advanced Computer Aided Design 

* Used by Apple Computer, Steve 
Wozniak and virtually all software 
companies 

* Displays date and time on the 
AppleWorks screen with any 
PRO-DOS compatible clock 

° 5 Year no hassle warranty 


RamWorks Il with 64K 
RamWorks Il with 256K $ 219 
RamWorks Il with 512K $ 269 
RamWorks Il with 1 MEG $ 389 


$ 179 


RamWorks Il with 1.5 MEG $ 549 
RamWorks li with 3 MEG $1699 
RGB Option (may addiater) $§ 129 
16 Bit Option (may add tater) $ 89 


RamWorks II. The industry standard 
for memory expansion of the Apple Ile. 

ORDER YOUR RamWorks II TODAY. 
9 am. to 1] p.m. 7 Days, or send check 


* Expandable to 3M 72K) with 
Bete ee ae ae en or money order to Applied Engineering. 

° Can use 64K or 256K RAMS in any MasterCard, Visa and C.O.D. 
combination welcome. Texas Residents add 5% 


* Linear addressing coprocessor port sales tax. Add $10.00 outside U.S.A 

¢ Automatic AppleWorks expansion up 
to 2277K desktop 

* Accelerates AppleWorks 

* Built-in AppleWorks printer buffer 

* The only large RAM card that’s 100% 
compatible with all Ile software 


AE Applied Engineering 
P.O. Box 798, Carrollton, TX 75006 
(214) 241-6060 
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I also discovered that one kind of Apple monitor ROM did not 
have the RELADR subroutine, so I re-coded lines 6760-6950. 
Replace those lines with the following: 


6760 #---8- OR 16-BIT RELATIVE-------- 


OOOBEB- B1 3A 6770 LDA (PCL),Y 8=OFFSET, 16=OFFSETHI 
OOOBED- 88 6780 DEY TEST LENGTH 

OOOBEE- 84 30 6790 STY FORMATH =0 IF 8-BIT 

OOOBF2- 85 30 6810 STA FORMATH ... 16-BIT 

OOOBF4- B1 3A 6820 LDA (PCL),Y LOW BYTE OF 16-BIT OFFSET 
OOOBF6- 85 2E 6830 .10 STA FORMATL 

OOOBF8- 20 53 F9 ~—s- 6 BOD JSR PCADJ 

OOOBFB- 18 6850 CLC 

OOOBFC- 65 2E 6860 ADC FORMATL 

OOOBFE- AA 6870 TAX 

OOOBFF- 98 6880 TYA 

000C00- 65 30 6890 ADC FORMATH 

000C02- 4c 41 F9 ~—_ 6900 JMP PRNTAX 


One last item. I wrote a test routine to call the disassembler 


for every possible opcode from 00 to FF. Here it is: 

OOOCA8- AO 00 7900 TT LDY #0 

OOOCAA= AJ CO 7910 LDA #$C0 

OOOCAC- 85 3A 7920 STA PCL 

OOOCAE= AQ 02 7230 LDA #2 $200... $3C3 
OCBO- 85 3B e3 0 STA PCH 

OOOCB2- 9 20 at | TYA 

OOOCB3=- 99 CO 02 7960 STA $2C0,Y 

OOOCBO=- C 1310 INY 

OOOCB7=- DO FI 7980 BNE .1 

OOOCB9- 8C CO 03 £230 STY $3C0 

OOOCBC= C 0 INY 

OOOCBD- 8C C1 03 8010 STY $3C1 

OOOCCO- C8 8020 INY 
OOCC1- 8C C2 03 8030 STY $3C2 

OOOCCH- 20 7A 0 8040 .2 JSR INSTDSP 

OOOCC7=- AO 00 8050 LDY #0 

OOOCC9- Bi 3A 8060 LDA (PCL),Y 

OOOCCB- C9 FF 8070 CMP i 

OOOCCD- FO 10 8080 BEQ 

QOOCCF- AD 00 CO 8090 .4 LDA $C000 

QOOCD2- 10 FB 8100 BPL .4 

OOOCD4- 8D 10 CO 8110 STA $C010 

OOOCD7- E6 3A 8120 INC PCL 

OOOCD9=- DO E9 8130 BNE .2 

OOOCDB- E6 3B B 0 INC PCH 

OOOCDD- DO E5 7o BNE .2 «ALWAYS 

OOOCDF- 60 8160 .3 RTS 


Continued from page 10 


Rumors continue to ricochet around the club newsletter circuit 
about the possible configuration of the new Apple II (usually 
called the //x). Most rumor sources agree now that the //x 
will use a 65C816. We sure HOPE so! One source said he looks 
for an 8MHz clock. We doubt that, because current projections 
are for 8MHz chips becoming available about lst quarter 1987. 
And the RAM for 8MHz operation would be far too expensive. My 
guess we will see either 2MHz or 3.58MHz. 


Most are now including a SCSI port in their list of features, 
Since the Macintosh Plus has one. Some are talking about a 
smaller set of normal slots, supplemented by some new 
Super-slots having more Signals available. There are 
reportedly a number of different versions of the //x already in 
existence, seeded around. If that is true, it could be than no 
one (even inside Apple) yet knows what the REAL //x will be. 
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Fastest 6502 Multiplication Yet.......:...2.-2..-e-Charles Putney 
Shankill, Dublin, Ireland 


Here is an 8x8 multiply routine that will blow your socks off! 
The maximum time, including both a calling JSR and a returning 
RTS, is only 66 cycles! The minimum is 60 cycles, and most 
factors will multiply in 63 cycles. Recall that the fastest 
time in Bob S-C's January 1986 AAL article for a 6502 was 132 
cycles. My new one is twice as fast! 


As with most fast routines, there is a trade off in memory 
Space. My program uses 1024 bytes of lookup tables. This 
isn't so bad if you really need or want a 2:1 Speed advantace. 


My routine is based on the fact that: 
4* X¥ * ¥Y = (X+¥)°2 - (X-Y¥)°2 


I got this idea from an article in EDN Magazine by Arch D. 
Robison (October 13, 1983, pages 263-4). His routine used the 
fact that: 


2* xX * y = X°2 + ¥°2 - (X-Y¥)72 


Robison's method requires three dips into the lookup tables. 
Formulated to the same method for passing parameters, his 
method takes either 74 or 77 cycles. Here is my rendition of 
his method: 


1000 #SAVE ROBISON'S FAST 8x8 

1020 ® MODIFIED FROM ORIGINAL PROGRAM 

1030 # BY ARCH D. ROBISON, BURROUGHS CORP. 

1040 . EDN, OCTOBER 13, 1983. 

100 ® ENTER WITH (A) MULTIPLIER #1 

1070 * X)=MULTIPLIER #2 

1080 ® EXIT WITH (4) =PRODUCT HI BYTE 

1090 # X)=PRODUCT LO BYTE 
06- 1110 PROD .EQ $06 PRODUCT TEMP OF M1®M2 (LOW BYTE) 
07- 1120 M2 -EQ $07 TEMP FOR M2 SAVE 
0800- A8 i180 MULT® TAY SAVE M1 IN Y 
O801- 86 07 ~=—+:1150 STX M2 SAVE M2 
0803- 25 07 + 1160 AND M2 CHECK IF BOTH FACTORS ARE ODD 
08u5- 4A 1170 SET CARRY <-—> BOTH ODD 
0B09- 79 00 09 1190 rer oe sale a 
O80C- 85 0 1200 STA PROD SAVE LO BYTE OF PRODUCT 
re WB SG at ele BL AM 
O814—- AA 1230 TAX ; SAVE HI BYTE OF PRODUCT 
=. 2 ¢, <= 

16— 

OBIT. BS 07 1380 SBC M2 FIND M1 - M2 
0819- BO 04 1270 BCS .1 M1 >= M2, CONTINUE 
is]. i Fe ee 
O81F- A 1300 .1 TAY USE ABS(M1-M2) AS INDEX 
0820- AS 06 ~—+1310 LDA PROD TO FIND SQUARE/2 IN TABLE 
0822- F9 00 09 1320 SBC SQL.¥Y | NOW SUBTRACT (X-Y)#(X-Y) 
0825- 85 06 1330 STA PROD SAVE LO BYTE OF RESULT 
0827- 8A 1340 TXA HI BYTE FROM PREVIOUS SUM 
0828- F9 00 OA 1390 SBC SQH,Y 
O82B- Ab 06 ~——«*1360 LDX PROD LO BYTE OF FINAL PRODUCT 
082D- 60 1370 RTS 


Apple Assembly Line.....March, 1986.....Copyright (C) S-C SOFTWARE.....Page 19 


The entries in the two tables (SQL and SQH) are the Squares oft 
the numbers from 0 to 255, divided by two. The low bytes are 
in the SQL table, and the high bytes are in SQH. Dividing by 
two throws away an important bit for odd factors, but lines 
1160-1170 compensate for the loss. 


I looked for a way to add fewer table entries together and came 
upon the sum”2 - diff"2. Since the sum can be as large as 
255+255=510, I need twice as much table space. Lest you 
despair of typing in such a large table, let me offer an 
Applesoft program which will write a text file of the source 
code for the table: 


O D$ = CHR$ (4) 
O PRINT D$"OPEN TEMPFILE" 
PRINT D$"WRITE TEMPFILE" 
REM CREATE SE Ay TABLE 
PRINT poee SQL":A$ = "#";sL = 1010 
none = 0 TO 510 STEP 8: GOSUB 2000 


0 
0 
0 
O N I 
O PRINT ee SQH":A$ = "/":L = 201 
0 FOR I = 0 TO 510 STEP 8: éosuB 2000 
Q NEXT I 

O PRINT D$"CLOSE": END 

O REM GE ERATE 8 ITEMS 
2010 N = INT (I ® I / 4): PRINT L" .DA "A$;N; 


F 1 TO I + 7 
ah N= INT (J # J / 4): PRINT ","A$;N; 
O N J: L + 10 
2050 PRINT : RETURN 


My tables contain the squares divided by four. I can hear you 
saying, “Wait a minute! You can't just divide by four and 
truncate!" Well, even squares are all multiples of four; odd 
Squares are all multiples of four with a remainder = 1. The 
sum of two numbers and the difference of the same numbers are 
either both even or both odd. Therefore, we never lose 
anything by throwing away our truncated l. 


The number of cycles my MULT8 takes depends on the values of 
the two factors. You call MULT8 with one factor in the 
A-register and the other in the X-register. If (A) is less 
than (X), it takes an extra 3 cycles to perform a complement 
operation. If the sum of the factors is greater than 255, add 
another three cycles. To summarize, 


A>=X | A<xX 
sum<256 | 60 {| 63 
sum>255 | 63 | 66 


Just for fun, I also wrote a program to generate the square/4 
tables. This takes less time than loading the tables from 
disk, so it could mean faster booting for some hi-resolution 
game program that needs super-fast multiplications. It is in 
lines 1560-2100 below. 


The origin I used in my program is meant just to allow me to 
test it. I wrote an Applesoft program to call TEST at $6000 
(CALL 24576). The program POKEd two factors at SFA and $FB, 
called TEST, and then checked the result at the same two 
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DISASM 2.2e - AN INTELLIGENT DISASSEMBLER - $30.00 
Investigate the inner workings of machine language programs. DISASM converts machine code into meaningful, 
symbolic source. Creates a standard text file compatible with S-C, LISA, ToolKit and other assemblers. Handles 
data tables, displaced object code & even lets you substitute your own meaningful labels. (100 commonly used 
Monitor and Pg Zero names included.) An address-based triple cross reference table is provided to screen or 
printer. DISASM is an invaluable machine language learning sid to both novice & expert alike. Don Lancaster 
says DISASM is “absolutely essential” in his new ASSEMBLY COOKBOOK. For entire Apple II family including the 
new Apple //c (with all the new opcodes). SOURCE CODE available for an additional $30.00 


LOW LOW PRICE !!! C-PRINT For The APPLE //c : $69.00 
Connect standard parallel printers to an Apple //c. C-PRINT is a hardware accessary that plugs into the 
standard Apple //c printer serial port. The other end plugs into any printer having a standard 36 pin 
centronics-type parallel connector. Just plug in and print! High speed data transfer at 9600 Baud. No need to 
reconfigure serial port or load software drivers for text printing. 


FONT DOWNLOADER & EDITOR : $39.00 
Turn your printer into a custom typesetter. Downloaded characters remain active while printer is powered. 
Use with any Word Processor program capable of sending ESC and control codes to printer. Switch back and 
forth easily between standard and custom fonts. All special printer functions (like expanded, compressed etc.) 
apply to custom fonts. Full HIRES screen editor leis you create your own characters and special graphics 
symbols. Compatible with many parallel printer |/F cards. User driver option provided. For Apple li, ll+, //e. 
Specify printer: Apple Dot Matrix, C.itoh 8510A (Prowriter), Epson FX 80/100, or OkiData 92/93. 


The Font Downloader & Editor for the Apple Imagewriter Printer. For use with Apple Il, Il+, 
//e (with SuperSerial card) and the new Apple //c (with builtin serial interface). 


FONT LIBRARY DISKETTE #1 : $19.00 Contains lots of user-contributed fonts for all printers 
supported by the Font Downloader & Editor. Specify printer with order. 


The ‘PERFORMER’ CARD : $39.00 
Plugs into any slot to convert a ‘dumb’ centronics-type printer I/F card into a ‘smart’ one. Command menu 
eliminates need to remember complicated ESC codes. Features include perforation skip, auto page numbering 
with date & title. Includes large HIRES graphics & text screen dumps. Specify printer: Mx-60 with 
Graftrax-80, MX- 100, MX-80/100 with Graftraxplus, NEC 8092A, C.ltoh 8510 (Prowriter), OkiData 82A/83A 
with Okigraph & OkiData 92/93. SOURCE CODE: $30.00 


FIRMWARE FOR APPLE-CAT: The ‘MIRROR’ ROM : $25.00 
Communications ROM plugs directly into Novation’s Apple-Cat Modem card. Basic modes: Dumb Terminal, 
Remote Console & Programmable Modem. Festures include: selectable pulse or tone dialing, true dialtone 
detection, audible ring detect, ring-back, printer buffer, 60 col card & shift key mod support. Uses superset of 
Apple's Comm card and Micromodem |i commands. SOURCE CODE: $50.00 


RAM/ROM DEVELOPMENT BOARD : $30.00 
Plugs into any Apple slot. Holds one user-supplied 2KxB memory chip (6116 type RAM for program development 
or 2716 EPROM to keep your favorite routines on-line). Maps into $CnO00-CnFF and $CB00-CFFF. 


ALL WEwW/// = [ADD Nws/cC PRODUCTS 


MIDI means Musical Instrument Digital Interface. Use your computer with any MIDI-equipped music keyboard for 
entertainment and music education. Low cost MIDI player interface cable, complete with 6 song demo disk: 
$49.00. Thousands of popular songs available soon on diskette (also compatible with Passport MIDI interface). 
Products for both the Apple lic and Commodore 64/128. Unique general purpose MIDI expander cable and gender 
changer also avsilable. Send SASE for product descriptions and prices. 


Avoid a $3.00 handling charge by enclosing full payment with order. VISA/MC and COD phone orders accepted. 
RAK-WARE 41 Ralph Road W. Orange NJ 07052 (201) 325-1885 
EEEECEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESE 
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locations. If you want to use MULT8, you should just assemble 
it along with the rest of your program, without any special 
Origin. You should make Sure that the tables start on an even 
page boundary, or it will cost you up to 8 cycles extra for 
indexing across a page boundary. 


1000 *SAVE PUTNEY'S FASTER 8X8 
1020 ‘ ULTRA-FAST 8 X 8 MULTIPLY 
1040 ® ENTER WITH (A) MULTIPLIER #1 
1050 # “MULTIPLIER #2 
1060 ® EXIT WITH (A =PRODUCT HI BYTE 
10 0 . X)=PRODUCT LO BYTE 
1090 ® TIMING DATA 
1100 MINIMUM TIME = 54 CYCLES 
1110 # MAXIMUM TIME = 60 CYCLES 
1120 . AVERAGE TIME = 57 CYCLES 
06 - 1180 PROD EQ $06 PRODUCT TEMP OF M1#M2 (LOW BYTE) 
07- 1150 M2 -EQ $07 TEMP FOR M2 SAVE 
1179 .OR $6000 SAFE PLACE 
1190 ® TEST FOR APPLESOFT DRIVER 
6000+ AS FA 1210 TEST LDA FA LOAD ACC AND X SO BASIC CAN TEST 
on 
6007- 86 FA 13h0 STX PA NOW BASIC CAN CHECK ACC AND X 
6009- 85 FB 1250 STA $FB 
600B- 60 12 0 . S 
600C- A8 1360 MULT8 TAY SAVE M1 IN Y 
600D- Bg 07 1290 STX M2 SAVE M2 
600F- 3 1300 SEC SET CARRY FOR SUBTRACT 
6010- £5 07 1310 SBC M2 FIND DIFFERENCE 
6012- BO 04 1320 BCS .1 WAS M1 > M2 ? 
60 14- 49 FF 1330 EOR FF INVERT IT 
6016- 69 01 1340 ADC #$01 AND ADD 1 
60 18- Ad 1390 1 TAX USE ABS(M1-M2) AS INDEX 
60 1A- 98 1370 TYA GET M1 BACK 
01B- 2 07 1380 ADC M2 FIND M1 + M2 
601D- A 1390 TAY USE M1+M2 AS INDEX 
601E- 90 11 1400 BCC .2 M14M2 < 255 ? 
6020- B9 00 62 1410 LDA SQL+256 ,Y FIND SUM SQUARED LOW IF > 255 
023 00 61 1420 SBC SQL,X SUBTRACT DIFF SQUARED 
6026- 85 0 1430 STA PROD SAVE IN PRODUCT 
Paes Ee ou ea alee SRO cs ce 
80 2E- Ab 0 1480 LDx PROD GET PROD LOW IN X 
6031- 38 14.80 2 SEC SET CARRY FOR SUBTRACT 
032- BO 00 61 1490 LDA SQL,Y | FIND SUM OF SQUARES LOW IF < 255 
035- FD 00 61 1500 SBC SQL;X | SUBTRACT DIFF SQUARED 
6038- 85 06 1510 STA PROD SAVE IN PRODUCT 
ats 6a 
6040- A6 06 eke LDX PROD GET PROD LOW IN X 
6042~ 60 1550 : RTS 
1579 # PROGRAM TO CREATE A TABLE OF SQUARES/4 
02- 1600 HITP —.EQ 2,3 
6043- AO 00 1949 SQUARE LDY #0 
6045- 84 00 1630 STY LOTP 
6047- 84 02 1640 STY HITP 
6049- 8C AE 60 1650 STY SQ 
604C- 8C AF 60 1660 STY SQ+1 
604F~ 8C BO 60 1670 STY SQ+2 
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1680 STY DELTA+1 
1690 STY DELTA¥2 
1700 STY 00 
1710 STY $6A00 
1720 INY 
1730 LDA #$40 
1740 STA DELTA 
1750 LDA /$6800 
1760 STA LOTP+1 
1770 LDA /$6A00 
1780 STA HITP+1 
17.90 LDX #1 
1800. Wisesehwe oso eec es eese cae oe 
1810 .1 CLC 
1620 LDA DELTA 
1830 ADC SQ 
1440 STA SQ 
1450 LDA DELTA+1 
1460 AD Q+1 
1870 STA SQ+1 
1880 STA (LOTP),Y 
1890 LDA DELTA+2 
0 ADC SQ+ 
1910 STA 5Q+2 
1920 STA (HITP),Y 
1930 Siesce cone a acca ce eeeeesweuueas 
1940 LDA DELTA 
1950 ADC #$80 
1960 STA DELTA 
1970 BCC .2 
1980 INC DELTA+1 
1990 BNE .2 
2000 INC DELTA+2 
2010 .2 INY 
2020 BNE .1 
2030 INC LOTP+1 
2040 INC HITP+1 
2050 DEX 
2060 BPL .1 
2070 RTS 
D000 Mateo cok ie eae 
2090 DELTA .BS 3 
2100 SQ “BS 
2120 * TABLE OF SQUARES/4 FROM O TO 511 
5180 .BS #+$FF/$1008$100-# KEEP TABLES ALIGNED ON 
2150 #------~----------------- +--+ +--+ PAGE BOUNDARY 
2160 SQL .DA #0,#0,#1,#2,#4,#6,#9,#12 
2170 .DA #16,#20, #25, #30, #36, #42, #49, #56 
2180 .DA #64, #72, #81, #90, #100, #110, #121, #132 
2830 SQH .DA /0,/0,/1,/2,/4,/6,/9,/12 
2840 .DA /16,/20,/25,/30,/36,/42,/49, /56 
2850 DA /64,/72,/81,/90,/100,/110,/121,/132 
3470 .DA /61504,/6 1752, /62001, /62250, /62500, /62750, 
/6 3001, /6 3252 
3480 | -DA /6 3504, /6 3756 ,/64009 , /64262 ,/64516 ,/64770, 
BI ene ae eee ae =e Ree /65025, /65280 


dceeuae Copyright (C) S-C SOFTWARE.....Page 23 


3./ Meg 16-Bit ile 


Why pay more for a lesser card just because it’s advertised a lot? You can buy Checkmate Technology's State-Of-The-Art 
MULTIRAM Ile™ that works great in 8-Bit (100%), has an optional real 16-Bit 65C816 slot saver Co-Processor card, PORT FOR 
OPTIONAL BATTERY BACKED-UP MEMORY, FREE RGB, & in coming months semi-permanent STATIC RAM options that 
can load & save entire programs, like AppleWorks, up to 10 years! 


MULTIRAM ile IS A DIRECT SUBSTITUTE FOR 
RAMWORKS II" or Apple Ext 80 column cards & fits 
ALL (even Euro) Applies. It RUNS ALL (100%) 3rd 
PARTY SOFTWARE that the others do. 

TWO MAIN BOARDS TO PICK FROM both with 16-Bit 
port, sharp 80 columns & Double Hi-Res Graphics. One 
with FREE RGB & STATIC RAM PORT-expandable to 
1024k standard RAM + 2048k BATTERY BACKED-UP 
STATIC RAM, and one without RGB or port-expandable to 
768k. Both cards can piggyback for a TOTAL POSSIBLE 
MEMORY OF 3.75 MEGABYTES IN ONE SLOT. AND 


COIT VALLEY COMPUTERS. EXCLUSIVE 5 YEAR WAR- 
RANTY THAT, UNLIKE RAMWORKS, INSURES COVER- 
AGE NO MATTER WHERE YOU BOUGHT IT! CALL FOR 
CURRENT PRICES, QUANTITY DISCOUNTS, NEW 
FEATURES OR DETAILS ON CHECKMATE’S DIRECT 
$50 REBATE FOR OLDER CARDS! 


Lower 
OUR KOWPRICE pices 
Es 


UNLIKE RAMWORKS Ii, there is never a chance to touch a TRIG allies ies ssesenen Le sonata ies 

e t ch Su Seri | C d Be ig EES 0 CEES ENE Que fee ee eon a eee oe emrenee ceeapeeeneness @ eveenvcccces 'e 

+ OPTIONAL. teen gece COPROCESSOR CARD | 320K MULTIRAM ile/FREE RGB _... 222. nn 189. 

tt pte ‘ 576k MULTIRAM lle/FREE RGB ........... YY ae 237. 

plugs into MULTIRAM using no slots! TRULY STATE 768k MULTIRAM lle/FREE RGB 322 287 

OF-THE-ART, BUT IT CAN'T RUN ON RAMWORKS"™! sasace GHICTIRANG i eHEE See ao A 

: EOETWAGE EAE LUITOEOPY. SCETWAnE aks 1280k MULTIRAM lle/FREE RGB ........... 520. .......... N/A 

RAM). FREE ULTRA-FAST RAM DISK SOFTWARE that |. 136k MULTIRAM lle/FREE RGB .......... BAB. occas N/A 

can be run alone or WITH APPLEWORKS. FREE RAM 1792k MULTIRAM lIle/FREE RGB ............. Sy 4: ee N/A 
TEST & optional CP/M & Pascal Ram disk ($20. ea)! 256k Memory Expander Chips (8) .............. 55. 
e FREE APPLEWORKS EXPANDER SOFTWARE that Appie lle Enhancement Kit ......................... 62. 

modifies AppleWorks once-loads ALL (even printer rou- Clockworks 

tines) or PARTS of AppleWorks into memory, runs 30 x (Thunder/Time H.O.™ compatable) ........... 89. 
faster, increases the Desktop over 1125k, auto-segments FD 100 Slimline Drive Ie, M+... 107. 
large files onto multiple disks, stores over 5325 records! An 65C816 Co-Processor Card 162. 
increased Clipboard & Word Processor update is due Pinpoint SOMWALE cece, 49. 
eaislk Disk Mailers (10) cccccsscccsscccssccssscsssersessesssssesseeseees 7. 


e 15 DAY MONEY BACK SATISFACTION GUARANTEE, 
FREE SOFTWARE UPDATES, FREE 64k MEMORY WITH 
EACH 256k/512k CARD, & QUANTITY DISCOUNTS FROM 


640k 16-Bit lic! 


Checkmate Technology's State-Of-The-Art lic cards easily expand your lic up to 640k, are 100% compatable with all llc software/hardware, & 
come with the SAME FREE SOFTWARE as MULTIRAM Ile. MULTIRAM C is non-upgradable & MULTIRAM CX can be upgraded with a 16-Bit 
65C816 kit! CALL FOR CURRENT PRICING & QUANTITY DISCOUNTS! 


e NO JUMPER WIRES, CLIPS, OR DRIVE REMOVAL REQUIRED 
FOR INSTALLATION. ALL CHIPS ARE SOCKETED AND RE- 
MOVABLE-unlike the competition. 

USES ABOUT 50% LESS POWER than the competition-causing 
less power supply strain or battery pack drain! 

15 DAY MONEY BACK SATISFACTION GUARANTEE from 
Coit Valley Computers. 5 YEAR WARRANTY THAT, UNLIKE THE 
COMPETITION, INSURES COVERAGE NO MATTER WHERE 
YOU BOUGHT IT! 


LOWER PRICES-We sell lic cards for muchless than the competi- 
tor and our software updates are free, while they usually charge 
$10 or more! 


Accelerator lle-speedup Card ou... ecsceceees 249. 
CALL FOR OTHER APPLE PERIPHERAL PRICES. 


Lower 
OUR LOW PRICE 
eS 


256k MULTIRAM C 
512k MULTIRAM C 


256k MULTIRAM CX 
512k MULTIRAM CX 


16-Bit 65C816 CX Kit ($10 less with card) 

lic System Clock (Same aS AE.) .......cccccccccscsscssssssesssessecsssssnsesessnecseess 66. 
fe Battery Pack 8 U.P.S. onc cccssssssssecssecssessnseessecensceesssesaeessees 174. 
C-VUE Fiat Pane! Display ($10 less with card) 


Terms: Add $4-Ground or $6-Air shipping & phone # to each U.S. order (foreign orders extra). Add 3% for P.O.’s (3% 7 net 30) & MasterCard/ 
Visa (include #/expir). For fast delivery send Cashier’s/Certified check, Money Order. C.0.D. (add $5) & personal checks accepted (allow 14 
days). Tex res add 6%% tax. CALL FOR CURRENT PRICES & QUANTITY DISCOUNTS! 


MULTIRAM, Ramworks/Ramworks |i/Timemaster Il H.O., Pico respective trademarks of Checkmate Technology, Applied Engineering, WGE. 


COIT VALLEY COMPUTERS (214) 234-5047 
14055 Waterfall Way Dallas, Texas 75240 
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New Hardware for Programming PALSs......Bob Sander-Cederlof 


PALS (programmable array logic chips) are to logic circuitry as 


ROMS are to memory. 


days contain one or more PALs. 


equations, 
to a PAL 
circuit. 


burner. 


feed them into a PAL Assembler, 
The programmed PAL is then ready to use in a 
Until now, you had to buy a PAL development system, 


Most of the new cards coming out these 
Engineers write logic 


and run the output 


either stand-alone or perhaps interfaced to an IBM-alike. 


But now, Dynatek Electronics has introduced a new board than 
slips nicely into an Apple slot for programming 20- and 24-pin 


PALS. 


The PALP-701A, for $245, programs 20-pin PALS. 


The 


PALP-702A handles both 20- and 24-pin chips, and can also blow 


the security fuse when you are ready for it. 
with the PAL Assembler software. 


Both of them come 


Dynatek's PAL Assembler is compatible with Monolithic Memories 


PALASM. 


Boolean equations. 


It creates a fuse plot from a PAL Source file of 
The fuse plot is then used by the PAL 
Programmer card via on-board firmware to program the PAL. 


The 


firmware on the Programmer card can also read un-protected 


PALS, and verify them. 


There is also a screen editor for 


Creating, examining, and modifying a fuse plot. 


If you design and build circuits, you ought to investigate this 


card. 
Electronics, 


Inc., 


Tell him we sent you! 


We Make Measurement And Control Easy! 


12 BIT, 16 CHANNEL, 
PROGRAMMABLE GAIN A/D 
All new 1984 design incorporates the 
latest in state-of-art LC technologies. 
Complete 12 bit A/D Converter, withan 
accuracy Of 0.02%! 


16 single ended channels (single ended 
means that your signals are measured 
agdinst the Apple's GND) of & 
ditterential Channels, Most all the 
signals you will measure are single 
ended, 

9 software programmable tull scale 
ranges, any of the 16 Channels can have 
any range at any me. Under program 
control you can select any of the 
following ranges: +10 volts, + 5V, 
t2.5V, + 1OV. +S00MV, + 250MV, 
t1OOMV, + SOMV, of £25MV. 

Very fast conversion (25 micro seconds). 
Analog input resistance greater than 
1,000,000 ohins. 

Laser-trmmed scaltng resistors. 

Low power consumption through the 
use of CMOS devices 

The user connector has +12 aad -12 
volts On Ibso you Cal power your 
sensars 

Only elementary programming ts 
required to use the A/D 

The entire systema is on one standard 
size plug in card that fits neatly inside 
the Apple 

System includes sample programs on 


isk PRICE $319 
A tew applications may include the mont 
tonng of @ flow @ temperature @ humuici- 
ty @ wind speed @ wind direction @ light 
intensity @ pressure @ RPM @ soil mors. 
ture and many more 


A/D & D/A 
A/D & D/A Features: 
@ Single PC card 
@ 8 channels A/D 
@ &channels D/A 
@ Superfast Conversion time 
@ Very easy programming 
@ Many analog ranges 
@ Manual contains sample applications 


A/D SPECIFICATIONS 

@ 0.3% accuracy 
@ On-board memory 
@ tast conversion (078 MS per channel) 
@ A/D process totally transparent to 

Apple (looks like memory) 
@ User programmable input ranges are 

0 to 10 volts, 0 to 5, - 5 to #5, -2.5 

to #2.5, 5to0,- 1000. 
The A/D process takes place on a Continuous, 
channel sequencing basis. Data is automatic- 
ally transferred to its proper location in the 
on-board RAM, No A/D converter Could be 
easier lo use 

D/A SPECIFICATIONS 

@ 0.3% accuracy 
@ On-board memory 
@ On-board output bufler amps can 

drive 5 MA 
@ D/A process ts totally transparent to 

the Apple (Gust poke the data) 
@ fast Conversion (O03 MS pet Channel) 
@ User programmable output ranges are 

UV to 5 volts and 0 to 10 volts 
The D/A section contains 8 digttal to analog 
converters, with output butfec amphtiers and 
all intertace logic on a single card. On-catd 
latches are provided lor each of the eight 
D/A converters No D/A converter Could be 
easier to use. The on-board amplitrers are 
laser-tammed dung manufacture, thereby 
chminating any requirement tor offset 


nulling PRICE $199 


Call Jerry Wang at (312) 255-3469, or write to Dynatek 
P. O. Box 1567, Arlington Heights, 


IL 60006. 


SIGNAL CONDITIONER 


Our 8 channel signal Conditioner ws designed for use with both our A/D converters. This 
board incorporates 8 EET Gpamps, which allow almost any gain of Ollset, For example, 
an input sipnal that varies trom 2.00 to 2.05 volts of 4 signal that vanes from 0 to 50 
mV can Casily be Converted to 0-10V output for the A/D 


The signal conditioners Gutputs are on a high quality 16 pin gold LC socket that 
matches the one on the A/D's 50.4 simple ribbon cable Connects the two. The signal 
conditioner can be powered by your Apple of from an external supply. 


FEATURES 

@ 45° square tor standard card cage and 4 mounting holes for standard mounting. The 
signal conditioner does not plug into the Apple. it can be located upto ¥ mile away trom 
the A/D. 


22 pin 156 spacing edge card input Connector (extra Connectors are easily available Le 
Radio Shack) 


Large bread board afea. 


Full detailed schematic included. 


PRICE $79 


1/0 32 


@ Your inputs can be anything from 
high speed logic to simple switches 


Provides 4, 8-Bit programmable 1/O 
Ports 


@ Programming is made very easy by 
powertul on-board firmware 


Any of the 4 ports can be pro- 
grammed as an input or an output 
port 
@ The 1/O 32 1s your best choice for any 
@ All i/O lines are TTL (0-5 voll) control application 


compatible 


The 1/0 manual includes many programs tor inputs and outputs. 


Some applications include: 
Burglar alarm direction sensing use with relays to tue on lights, sound buzzer, start 
Motors control tape recorders and panters, ase with digdal poystick 


PRICE $89 


Please see ourothber tall page addin this mapaaine foo intonation oo Applied Cagmnecanpy s Tamenaster Clock Card and other products tor the Apple. 


Out boards ate tat sapenot to most of the consumer electeomies made today ALLL 


Sarena high quality sockets with mibspec, components used throughout PC. boards ae glass cpoxy 


with yotd contacts, Made in Amencd tobe the bestia the world. Al products Compatible with Apple UH and //e 


Apphed Eagncenag’s products are tally tested with complete documentation aod as alable for unmediate delivery, AIL products are guaranteed wilh a oo hassle three year wattanty 


Texas Residents Add 5% Sales Tax 
Add $10.00 If Outside U.S.A. 


Send Check of Money Order to 
APPLIED ENGINEERING 
P.O. Box 798 
Carrollton, TX 75006 


Call (214)241-6060 
Yam. toll pm. 7 days a week 
Master ard, Visa & €.0.D. Welcome 
No extra Charge for credit cards 
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Review of Applied Engineering TranSwarp.....Bob Sander-Cederlot 


We reviewed the M-c-T SpeedDemon accelerator card in AAL of 
July 1985. At the time the price was $295 from the 
Manufacturer or $199 through Call APPLE. We recently received 
a promotion sent to software publishers offering wholesale 
prices if we would advertise the SpeedDemon in conjunction with 
our software. The suggested price is now $249. (We notice 
that at least one game publisher took them up on the offer.) 


Now Applied Engineering has released their new accelerator 
card, the Transwarp. Their price is $279 with a 65C02 
installed, and an optional upgrade to a fast 65802 for an 
additional $89. The higher price is probably well justified by 
the features. 


Transwarp includes 256K of high-speed RAM on the card. This 
compares to 64K on the Titan Accelerator, and a 4K cache on the 
SpeedDemon. TranSwarp will run with the SWYFT card installed, 
while the others apparently will not. 


Transwarp's 256K RAM is effectively divided into four 64K 
banks. When you power-up your Apple with Transwarp installed, 
all of the ROM from $D000 through SFFFF is copied into one of 
the high-speed RAM banks. The rest of this bank is not used. 

A second bank is used in place of the motherboard RAM. The 
third and fourth banks are used in place of the first and 
second banks of AUXMEM, if you have a RAM card such as RAMWORKS 
installed in the AUX slot. If you have a large RAMWORKS in the 
auxiliary slot of a //e, any additional banks beyond two will 
Still be usable but at "only" 1] MHz. 


When you write data to one of the screen areas (any address 
S400-SBFF or $2000-S5FFF), the data is “written through" to the 
motherboard RAM. (The video hardware in the Apple requires 
that the screen data be in motherboard RAM.) When you read 
from any of these addresses, the data will be read from the 
fast Transwarp RAM. 


Transwarp keeps track of the state of all the AUXMEM soft 
Switches, as well as the RAMWORKS bank register. All reads 
from any memory that is supported in the Transwarp RAM will be 
done at full speed. Reads from and writes to any address in 
the range $COO0O-SCFFF will slow down to 1 MHz for one cycle. 


There are 16 dip switches on the card, allowing you to 
configure for most environments. Seven switches indicate which 
slots must execute code at 1 MHz. Slots designated by switches 
will slow down the processor for about 1/2 second after any 
access to either the slot ROM or the slot registers. An Apple 
disk Controller must run at the slow speed, while most other 
Slots can run faster. Some I/O cards, especially serial cards, 
must run at Slow speed due to internal software-controlled 
timing. The Transwarp's switches are much more flexible than 
the SpeedDemon's system of always slowing down for slot 6 and 
using jumpers to allow a slowdown for slots 4 and 5. 


Another seven switches let you indicate which slots (1-7) have 
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RAM cards installed. The two remaining switches let you select 
the initial speed of the Transwarp card. You can select a 
default speed of 3.58 MHz, 1.7 MHz, or 1 MHz. This is the 
speed the card runs at when you power up. You might like the 
1.7 MHz speed for making your game software just a LITTLE 
faster. 


Once the TransSwarp has taken over, you can switch back and 
forth between the default speed and 1 MHz by storing either 0 
(default speed) or 1 (1 MHz) into $C074. In BASIC this would 
be POKE to -16268 or 49268 of either O or l. 


If you POKE a value of 3 to $C074, Transwarp will be shut down 
completely; the motherboard processor will take over when you 
hit CTRL-RESET. In order to turn TranSwarp back on, you have 
to turn the computer off and back on again with the power 
Switch. You also have the option of disabling Transwarp during 
the power-on cycle, by typing the ESCAPE key within a couple of 
seconds after turning on the computer. 


Transwarp has a 4K EPROM on-board with startup and self-test 
firmware. Naturally, I disassembled the code to see how it all 
works. The self-test is initiated by typing a "0" or "9" 
during the first two seconds. The test checks for the type of 
processor installed (65C02 or 65802), measures the speed, tests 
bank switching, and tests RAM. If you are in a //e, you can 
hold down the Open-Apple key to keep it looping through the 
speed test. 


Transwarp measures its own Speed by counting how many cycles it 
takes for the Vertical Blanking Signal to pass by. This signal 
is not available on the II or II Plus, so no speed information 
is tested on the older machines. 


We tested Transwarp doing various jobs such as assembling, word 
processing, and spreadsheet-ing. Everything worked, no 
glitches, and a lot faster. The speedup factor depends on the 
amount of disk I/O, screen I/O, and so on. Nothing runs with a 
full 3.5 or 3.6 speed increase, not even a short timing loop. 
The very highest factor I could coax out of my board was about 
3.3, on a timing loop running at $C00. This loop included a 
large number of STA instructions, on purpose. When I moved the 
program to $800, so that the STA instructions were storing into 
the range slowed down to 1MHz (between $400 and SBFF), the loop 
only ran 2.0 times faster under Transwarp than under a normal 1 
MHz proceSSoOr. 


Why do the advertisements for accelerators claim a 3.6 or 
larger speedup factor? I think they are rounding up the clock 
speed of 3.579... to 3.6, and likewise rounding down the 
Apple's clock speed from 1.023 to 1. That is not the way the 
IRS likes you to do math.... The actual ratio of the two clock 
speeds is exactly 3.5, but the mist does not entirely clear 


yet. 


Remember that the Apple stretches one cycle out of every 65 by 
an amount equal to one cycle of the 7MHz signal. See chapter 3 
of Jim Sather's "Understanding the Apple //e" for details. 
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With Z-80 Plus; 
run CP/M-the 
largest body of 
software in 
existence. 


Now, get two computers in one, 
and all the advantages of both. 


nter the CP/M world with the new Z-80 Plus card from Applied 

Engineering, and introduce your Apple He® or Il + ® to the thou- 
sands of CP/M programs. Only the Z-80 Plus comes standard with the 
new 4.0 software, the most advanced system ever for running CPM 
programs. 

The new 4.0 boasts advanced features like built-in disk emulation for 
popular memory expansion boards, boosting both system speed and 
storage capacity, And menu-driven utilities that let you get to work faster. 
The Z-80 Plus also lets you run older CP/M programs — all the way down 
to Version 1.6 (2.2 is the most popular). 

The Z-80 Plus is the only card on the market capable of accessing 
more than 64K in an Apple Ie. If you have an extended 80-column 
card, all 128K is usable, and if you have RamWorks, up to 1088K 
is available. 

Each Z-80 Plus comes with our CP/M Ram Drive software, enabling 
Ile owners to usé an extended 80-column card or a RamWorks card as a 
high-speed Ram disk which runs CP/M software up to twenty times faster 
So packages like WordStar and dBASE II run at blinding speed. 

Simply plug the Z-80 Plus into any slot in your Apple. You'll get the 
benefits of two computers in one — all at an unbelievably low price 
(only $139!). 


* Fully compatible with ALL CP/M software * Fully compatible with 
most hard disks, including Corvus and the Sider * Fully compatible 
with Microsoft disks (no pre-boot required) * Specifically designed 
for high speed operation in the Apple Ile (runs just as fast in the 

Apple II + and Franklin) * Runs WordStar, dBASE II, Turbo Pascal, 
Fortran-80, Peachtree and ALL other CP/M software with ro pre-boot 

* Semi-custem I.C. and low parts count allows Z-80 Plus to fly through 
CP/M programs with extremely low power consumption (we use the 
Z-80B) * Does EVERYTHING other Z-80 boards do, pites Z-80 inter- 
rupts * Five year warranty 


Call to order today, 9 a.m. to 11 p.m. seven days, or send check or 
money order to Applied Engineering. MasterCard, VISA and C.O.D. 
welcome. Texas residents add 51s% sales tax. Add $10.00 outside USA. 


AE Applied Engineering 
P.O. Box 798, Carrollton, TX 75006 
(214) 241-6060 


M 


Timemaster H.O* 
the only clock 
_ that displays 
time and date on 
AppleWorks” 
screens and files. 


Now, get all the features of 
all the competition combined! 


ts the smart way to put the time and date on vour Apple 

H+ or He® Because only the Timemaster HO. packs AL/ 
the features of all the competition combined, including leap 
year, vear (not just in PRO-DOS). month, date, dav of week, 
hours. minutes, seconds and milliseconds. Its totally PRO-DOS, 
DOS 3.3, PASCAL and CPM compatible. And of course. it works 
better than anv other clock with AppleWorks. 

If vou're using or writing software for other clock cards. 
vou re sull covered. Because the H.O. will automatically emu- 
late them. And the Timemaster H.O. adds 14 new commands to 
BASIC. The H.O. even comes complete with two disks full of 
sample programs. including a computerized appointment 
book. a DOS dating program, interrupt programs, and over 30 
programs that others charge extra for — or don't even offer. 

As a low-cost option, vou can add true BSR remote control 
to the HO. giving vou remote control of up to 16 lights and 
appliances in vour home or office. 


* Fully PRO-DOS and DOS 3.3, CP/M and PASCAL compati 

ble * Time in hours, minutes. seconds and milliseconds 
(the ONLY PRO-DOS compatible card with millisecond 
capability). date with vear, month, day of week and leap vear 

° 24-Hour military format or 12-hour AM¢PM format * Fight 
software controlled interrupts so vou can run two programs 
at the same time (many examples included) * Allows 
AppleWorks to time and date stamp all data automatically 

* The only clock card that displavs time and date on the 


AppleWorks screen ° Five vear warranty 
Clock price ads ee $129.00 
BSR option (may be added later ) . $ 49.00 


Call to order today, 9 a.m. to 1] p.m. seven davs, or send 
check or money order to Applied Engineering. MasterCard. 
VISA and C.O.D. welcome. Texas residents add 54%% sales tax. 


Add $10.00 outside U.S.A. \ 


Fas wa Applied Engineering 
P.O. Box 798, Carrollton, TX 75006 
(214) 241-6060 
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The original Apple II ROM has executable code at $FBO09, and in 
hex it is this: BO A2 20 4A FF 38 BO 9E. All other Apple 
monitor ROMS have an ASCII string at S$FB0O9. The string is 
either “APPLE ][" or "Apple J[". Notice that the “AND #SDF" in 
the checksummer strips out the upper/lower case bit, making 
both ASCII strings the same. 


I wrote a test program to print out all the intermediate values 
during the “Checksummer's" operation. Here are the results, 
for both kinds of ROMs. 


Original ROM Later ROMS 

LDA AND ADC STA ROL LDA AND ADC STA ROL 
BO 90 00 90 20 Cl Cl 00 Cl _= 82 

A2 82 20 A2 44 DO/FO DO 82 52 AS 

20 00 44 44 88 DO/FO DO AS 75 EB 

4A 4A 88 D2 A4 CC/EC CC EB B77 6F 

FF DF A4 83 07 C5/E5 C5 6F 34 69 

38 18 O7 I1F 3E AO 80 69 E9 D2 

BO 90 3E C3 9C DD DD D2 AF SF 

9E 9E 9C 3A 75 DB DB SF 3A 75 


I don't understand why this code gives the same result, but I 
see it does. Now, dear readers, tell me how anyone ever 
figured out what sequence of operations would produce the same 
result using these two different sets of eight bytes, and yet 
produce a different result for clones! If you understana it, 
please explain it to me! 


By the way, here is a listing of my test program: 


ee SSAVE TEST .CKSUMMER 
1020 #® SIMULATE PRODOS $FBO9-FB10 CHECK-SUMMER 
1030 # (AT $267C IN PRODOS 1.1.1) 
ra 

O800- AX 68 1020 LDA #S1 

0802- 85 OA 1a, STA $0A 

O804—- AD 08 1080 LDA /S1 

0806- 85 OB 1090 A $08 

O808- 20 13 08 1100 JSR CS 

O80B=- AQ 70 1110 LDA #S2 

O80D- 85 OA 1120 STA $0A 

O80F- AQ 08 1130 LDA /S2 

0811= 85 OB 1140 STA $0B 
1150 CS 

0813- 20 8F 08 1160 JSR PT 

0816- 18 1170 CLC 

0817- AO OO 1180 LDY #0 

0819- 8C 67 08 1190 STY ¥ 

081C- B1 OA 1200 .1 LDA ($0A),Y 

O81E- 20 57 08 1210 JSR B 

0821- 29 DF 1220 AND #$DF 

0823- 20 57 08 1230 JSR B 

0826- AD 67 08 1240 LDA X 

0829= 20 57 08 1250 JSR 

082C- B1 OA 1260 LDA ($0A),Y 

O8¥2E- 29 DF ie AND #$DF 

0830- 6D 67 08 1280 ADC X 

06 33- 8D 67 08 1290 STA X 

0836- 20 57 08 1300 JSR B 

0839= 2E 67 08 1310 ROL X 

obee 80 87 Os 53 REE 

0842- 20 bh FD 1380 JSR $FD8E 
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If you remember Tom's DOSTalk column from the much-missed pages 
of Softalk Magazine, or are familiar with his current 
Open-Apple newsletter, you know that what he writes is easy to 
read, fun to read, and WORTH READING. 


Seven fascinating chapters lead you to an understanding of how 
financial transactions really work. He starts with simple 
percentage calculations, at a level your Junior High children 
can follow. If you think that is starting too simply, try 
explaining percentages to YOUR children! But he keeps 
going.... 


Have you thought about buying a house recently? Tom shows you 
how to figure the true cost of an adjustable-rate mortgage, how 
to compare different financing schemes, and how to protect your 
money. You'll learn about the tricks money lenders sometimes 
use to take advantage of unwary investors and borrowers. And 
all is tied to spreadsheet models you can put into your Apple. 
I wish I had only known how to do these things when I bought a 
pickup truck last summer. Or leased a copying machine three 
years ago. And when we bought some land in the country.... 


The book is 160 pages slim (172 counting everything), only 
$9.95 at your favorite book store. And worth a trip! Or call 
Gerald Rafferty at Info Books, (213) 470-6786. Or write to 
them at P. O. Box 1018, Santa Monica, CA 90406. 


RAMWORKS" 


ACCEPT NO SUBSTITUTES. 
BECAUSE THERE AREN’T ANY. 


Tiere: only one card like RamWorks. We’ve got the best hardware 
design. We supply the best software and we've got the best support from 
software companies. 


If someone tempts you with an imitation, please get both sides of the 
story. You'll discover why RamWorks offers the best enhancements to 
AppleWorks and other programs, and at the lowest price. 


GUARANTEED! 


214-241-6060 Va 


“We Set the Standard”’ 
9 AM - 11 PM APPLIED ENGINEERING 
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With these tools you can really program! 


Presenting a selection of the best programming tools for the entire Apple II family! 


S-C Macro Assembler - Combined editor assem- 
bler includes 29 commands and 20 directives: with 
macros. conditional assembly. global replace. edit. and 
more. Well-known for ease-of-use and powerful features. 
Thousands of users in over 30 countries and in every type 
of industry attest to its speed. dependability. and user- 
friendliness. Blends power, simplicity. and performance to 
provide the optimum capabilities to both beginning and 
professional programmers. With 100-page manual and 
reference card. $80. (If you own an older version, call for 


an upgrade price.) Yorcion 2.0 - $100 


Cross Assembler Modules - Owners of the S-C Macro 
Assembler may add the ability to develop programs for 
other systems. We have modules for most of the popular 
chips. at very reasonable prices: 


6800 01/02... $32.50 
$32.50 
$32.50 
$50.00 
$32.50 
$50.00 
$32.50 
$32.50 
$32.50 

1802/04/05 $32.50 


All of the cross assemblers retain the full power of the S-C 
Macro Assembler. You can develop programs for burning 
into EPROMs, transfer through a data-link. or direct 
execution by some of the plug-in processor cards now on 
the market. 


Apple Assembly Line - Monthly newsletter for assembly 
language programmers. beginner or advanced. Tutorial 
arucles: advanced techniques: handy utility programs: 
commented listings of code in DOS and Apple ROMs: 
reviews of relevant new books, hardware, software: and 
more! $18 per year(add$3 for first class postage in USA, 
Canada. Mexico: add $13 postage for other countries). 


ES-CAPE (Extended S-C Applesoft Program Editor) 
- Full-function, interactive program editor for Applesoft. 


S-C Software Corporation 
2331 Gus Thomasson, Suite 125 


Dallas, Texas 75228 
(214) 324-2050 


We take Mastercard. Visa. and American Express 


Apple is a trademark of Appie Computer 


For painless programming and accurate entry of programs 
from magazines: fast. easy changes: split-screen operation: 
global search and replace: automatic line numbers: key- 


board macros: and more! $68°$ 50 w/source. 


Flash! - The Integer BASIC Compiler from Laumer 
Research. Transforms vour programs into machine !2n- 
guage so they run many times faster. Adds many new 
functions and features to the language. supporting hi-res 
graphics and more! Optional assembly source code crea- 
tion for use with S-C Assembler. Requires Integer BASIC 
in RAM or ROM to edit source programs (not required for 
compiled programs). Source code of run-time package 
also available. Compiler. $79: run-time source. $39. 


Double Precision Floating Point for Applesoft - For 
the scientist or engineer who is not satisfied with Apple- 
soft’s nine-digit precision. With this 2048-byte machine 
language extension to Applesoft. you can get 2] -digit 
precision whenever you need it! Supports +. —. *. .. 
INPUT, and PRINT. Subroutines coded in Applesoft for 
21-digit precision math functions (sin. cos.sqn. log. exp. 
etc.) are also included. And it’s fast! Only $50. 


DISASM - Symbolic two-pass disassembler handles data 
tables. displaced object code, and includes a pre-defined 
symbol table of your choice. Produces ready-to-assemble 
source code with labels from machine code in ROM or 
RAM, formatted for S-C. Lisa. or ToolKit assemblers. 
$30. 


S-C XREF - Designed to work with the S-C Macro 
Assember. produces a cross reference table of all labels 
used in vour assembly source code. Only $20. or $50 with 
complete source code on disk. 


All of our products are designed to be used. You can make bach- 
up copies with any standard Apple disk cop, program. and copies 
of the individual files can be moved to your working disks We 
trust you. 


S-C Software Corporation has frequently been commended for 
outstanding suppor: competent telephone help. continuing en- 
hancements. and eacellent upgrade policies. Call now and talk to 
Bob Sander-Cederlof or Bill Morgan. We want to help you 
program! 
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Which Processor Am I In?...cccccccccvvvevvceeeestdim Poponoe 


One of the first programs I wrote after receiving my 65802 chip 
was one which tells me which microprocessor is in my Apple. 
Since the 65C02 has instructions not in the 6502, and since the 
65802 has all of those and still more, it is possible to tell 
which is which. 


The instructions in the 65802 (or 65816) which are not in the 
65C02 are all “no-operation" opcodes in the 65C02. The same is 
not true for the un-implemented codes in the 6502! Bob S-C 
detailed what all the un-implemented 6502 opcodes do in the 
March 1981 issue of AAL. Some of them do really exotic things, 
but some are in fact NOPs. $80 is a two-byte NOP in the 6502, 
but a Branch Always (BRA) in the 65C02 and 658xx. Therefore, 
the BRA opcode can be used to distinguish between the 6502 and 
higher versions. 


The XBA instruction (SEB) iS a one-byte no-operation in the 
65C02. In the 658xx it exchanges the low and high bytes of the 
16-bit A-register. Therefore it can be used to distinguish 
between the 65C02 and the 658xx processors. 


The following program will print out either "6502", "65C02", or 
"65802" depending on which it finds. A few more tests could 
distinguish the Rockwell 65C02, which has four opcodes beyond 
those in 65C02s made by other manufacturers. And a few more 
Might distinguish between a 65802 in my motherboard and a 65816 
running in a co-processor card. I'll leave those for 
interested readers to try. 


1000 *SAVE S.WHICH PROCESSOR 
1010 -OP 65802 


01 
1020 @seseendoc cos ecko Seeecestocstes 

FDDA~ 1030 PRBYTE .EQ $FDDA 

FDED- 1040 COUT  .EQ $FDED 
1050" Seetwes caso ceceececeeceleele 
1060 WHICH. PROCESSOR 

000800~ AQ 65 1070 LDA #$65 

000802- 20 DA FD _—‘1080 JSR PRBYTE 

000805- 80 03 1090 BRA .1 

000807- 4c 1308 = 1100 JMP .2 

OOOYOA- AQ 1110 .1 LDA #"6" 

O00¥0C- EB 1120 XBA 

O0080D- A9 C3 1130 LDA #"C" 

OO0080F- EB 1140 XBA 

000810- 20 ED FD 1190 JSR COUT 

000813- AQ 02 1100 .2 LDA #302 

000815- 4C DA FD 1170 , JMP PRBYTE 
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